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DISTRICT of* MASSACHUSETTS, to mtit . 

^ ^ Distriet Cl$rk*s Qffiee. 

BE IT IlEM£]!ilbER£il|that on the twenty-fifth day of May, A. fit 
18S6, and in the fifliethyear of the Independence of the United States 
of America, Warren Colbanii of the said district, has deposited in 
this office the title of a book, the right whereof he claims as author^ in 
the words following, to wit : 

** Arithmetic upon the Inductive Method of Instruction : being a 
Sequel to Intellectual Arithmetic. By Warren Colburn, A. M.'* 

In conformity to the Act of the Congress of the United States, en- 
titled, *^ An act for the encouragement of learning, by securing the 
copies of maps, charts, and books, to the authors and proprietors of 
such copies, ouring the times therein mentioned ;' and also an act, en 
titled, " An act supplementary to an act, entitled, An act for the en- 
couragement of learning, by securing the copies of maps, charts, and 
books, to the- authors and proprietors of such copies, during the times 
therein mentioned j and extending the benefits t|^ereof to the arts U 
designing, engraving, and etching, historical and other prints " 

JNO. W DAVIS, 

€X«rk ^ Os JHgtrict of Massachusetts 
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^i^/ ./^ RECOMMENDATIONS. 



From B. A. Gouia, Principal of th^^Fublic Latin S<^ool, Boston 

J?«jf<m, 224 Oct., 1822. 

' O I ha¥0 been highly gratified by the examination of the second 

J{ part of your Arithmetic. The principles of the science are unfolded^ 
V and its practical uses explained with great perspicuity and simplicity. 
> 1 think your reasonings and illustrations are jMBiarly happy and 
^ original. This, together with your " First Eesl^E/' forms tho most 
^ lucid and intelligible, as well as the most scienQlSi^tem of Aritb- 
^j m^ic I have eTe^seen. — ^Its own merits plsu^e it tteyond the heed of 
cAmendation. 

With much esteem, 

Sir, your obedient servant, 

B. A. GOULD. 
Mr. Wariucn Coiburn. 



From G. B. Ebsersow, Principal of the English (Jlas^ical Schooi^ 

Boston. 

Boston, 22d Oc<., 1822. 
DsAit Sir, 

I have carefully ^examined a large portion of your manuscript^ 
and do not hesitate to recommend it very highly to every person who 
wishes to teaph arithmetic intelligibly. The arrangement is veiy 
much better, the explanations more convincing, and the rules, from 
the mode in which they are introduced, are clearer and simpler, than 
can be found in any book on the sufcject.with which I am acquainted* 

I am, with great respect, 
• ' Tours,* d&c. 

G. B. £MSRSON 
Mr. WAAaxir Colburn . 
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It will be nztremely useful, though not absolutely n^essary, for 
pupils of every age to study the " First Lessons/' previous to couei- 
mencing this tiet^e. There is an intimate connexion between the 
two, though this 1K^ dependent on the other. It is hoped that this 
will be found less 4^^ult than other treatises on the subject, for those 
who have not studied the <' First Lessons/' 

Pupils may commence the '' First Lessons" to adtantage, as sooms 
they can read the examples ; and even before they can read, it^^l 
be found very usefhl to ask them questions ftom it. This may be done 
by other pupils who have already studied it. Those who commence 
early, may generally obtain sufficient knowledge of it by the time they 
are eight or nine years old. They may then commence this. 

This Sequel consists of cwo parts. The first contains a course of 
exaiiiples for the illustration and application of the principles. The 
second part contains a developement of the principles. The articles 
are numbered in the two, so as to correspond with each other. The 
two parts are to be studied together, when the pupil is old enough to 
comprehend th« second part by reading it himself. When he has 
performed all tne examples in an article in the first part, he should be 
required to recite the ocrresponding article in tiie second part, not 
verbatim, but to give a good account of the reasoning. When the 
principle is well understood, the rules which are printed in Italics 
should be committed to memory. At each recitation, the first thing 
should be to require the pupil to give a practical example, involving 
the principle to be explamed, and then an explanation of the principle 
itself. 

When the pupil is to Icam the use of figures for the first time, it is 
best to explain to him the nature of them as in Art. I., to about thiAO 
or four places ; and then require him to write some numbers. Thep 
give him some of the first examples in Art. IL, without telling him 
what to do. He will discover what is to be done, and invent a way 
to do it. Let him perform several in his own way, and then suggest 
^method a little different from his, and nearer the commoD 
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meAod. If he readily comprehends it, he will be ^eaeed with it, 
and adopt it. If he does not, his mind is not jet prepared Ibr It, and 
should be allowed to coatinue his own way longer, and then it ahonld 
be SBi^gested again. After he is familiar with that, suggest another 
method, somewhat nearer the common method, and so on, ontU he 
learns the best method. Never urge him to adopt any method until 
he understands it, and is pleaaed with it. In some of the articles, it 
may perhaps be necessary for young pupils to perfbim more examples 
than are given in the bode. 

When the papil is to commence multiplication, give him one of the 
first examples in Art. III., as if it were an example in Addition. He 
will write it down as such. But if he is familiar with the " First 
liessons," he will probably perform it as multipfidition without knsw- 
ing it. When he does this, suggest to him, th^he need |iA write the 
number but once. Afterwards recommend to him to write a number 
Ipft'ahow how many times he repeated it, lest he should forget it 
^ -.1 tell him that it is Multiplication. Proceed in a similar manner 
with the other rules. 

One general maxim to be observed with pupils of every age, is 
never to tell them directly how to perform any example. If a pupil 
is unable to perform an example, it is generally because he does not 
fuUy comprehend the object of it. The object should be explained, 
and some questions asked, which will have a tendency to recti the 
principles necessary. If this does not succeed, his mind is not pre- 
pared for it, and he must be required to examine it more by himself) 
and to review some of the principler which it involves. It is useless 
for him to perform it before bis mind is prepared for it. After he has 
been told, he is satisfied, and will not be willing to examine the 
principle, and he will be no better prepared for anoth^ case of the 
-same kind, than he was before. When the pupil knoiys that he is not 
to be told, he learns to depend on hiibself ; and when he once con- 
tracts the habit of understanding what he does, he will not easily be 
prevailed on to do any thing which he does not understand. 

Several considerations induce the author to* think, that when a 
principle is to be taught, practical questions should first be proposed, 
care being taken to select such as will show the combination in the 
simplest manner, and that the numbers be so smaL that the operation 
shall not be difficult. When a proper idea is formed of the nature 
and use of the combination, the method of solving these questions 
with large numbers should be attended to. This metuod, on trial 
has succeeded beyond his expectations. Practical examples, not only 
iitvyv^ at onee the object to be accomplished, but they ji^reatlv assist 
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the imagination in unfolding the principle and diaoovering the open 
tiona requisite for the solution. 

Thia principle is made the basis of this treatise ; viz. whenever a 
new combination b introducedi it is dene with practical examples, 
proposed in such a manner as to show what it is, and as much at 
possible^ how it is to be performed. The examples are so small that 
the pupil maj easily reason upon them, and that there will be no 
difficulty in the operation itself, until the combination is well under- 
stood. In this way it is believid that the leading idea which the 
pupil will obtain of each combination, will be the effect which will be 
produced by it, rather than how to perfonn it, though the latter will 
be sufficiently well understood. 

The second part contains an analytical developement of the princi- 
ples. Almost all th^ examples used for this purpose are practical. 
Care has been taken to make every principle depend as little as 
possible upon others. Young persons cannot well follow ai course of 
reasoning where one principle is built upon another. Besides, a prin- 
ciple is always less understood by every one, in proportion as it is 
made to. depend on others. 

In tracing the principles, several distinctions have been made which 
have not generally been made. They are principally in division of 
whole numbers, and in division of whole numbers by fi'actions, and 
fractions by fractions. There are some instances also of combinations 
being classed together which others have kept separate. 

As the purpose is to give the learner a knowledge of the principles, 
it is necessary to have the variety of examples under each principle 
as great as possible. The usual method of arrangement, according to 
subjects, has been on this account entirely rejected, and the arrange- 
ment has been made according to principles. Many different subjects 
come under the same principle ; and different parts of the same sub- 
ject frequently come under different principles. When the principles 
are well understood, very ftw subjects will require a particular rule, 
and if the pupil is properly introduced to them, he will understand 
them better without a rule than with one. Besides, he will be better 
prepared for the cases which occur in business, as he will be obliged 
1to meet them there without a name. The different snbjects, as they 
are generally arranged, often embarrass the learner. When he meets 
, with a name with whicn he is not acquainted, and a rule attached to 
it, he is frequently at a loss, when if he saw the example without the 
name, he would not hesitate at all. 

The manner of performing examples will appear new to many, but 
It will be found much more agreeable to the practice of men of busi- 
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ne88| and men of science generally, than those commonly found in 
books. This is the method of those that understand the subject The 
others were inyented as a substitute for understanding. 

The rtde of three is entirely omitted. This has been considered 
useless in France, for some years, though it has been retained in their 
6ooks. Those who understandthe principles sufficiently to compre* 
hend the nature of ike rule of three, can do much better without it 
than with it, for when it b used, it obscures, rather than illustrate?, 
the subject to which it is applied. The principle of tiie rule of three 
is similar to the combinations in Art. XVI. 

The rule of Position has been omitted. This is an artificial rule, 
the principle of which cannot be well understood without the aid of 
Algebra : and when Algebra is understood. Position is useless. Be* 
sides, all the examples which can be performed by Position, may be 
peribrmed much more easily, and in a manner perfecUy intelligible, 
without it. The manner in which they are performed is similar to 
that of Algebra,' but without Algebraic notation. The principle of 
false position, properly so called, is applied only to questions where 
there are not sufficient data to solve them directly. 

Powers and roots, though arithmetical operations, come more pro- 
perly within the province of Algebra. 

There are no answers to the examples given in the book. A key is 
published leparately for teachers, containing the answers and solutions 
of the most difficult examples. 
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ADDITION. 

Thb Btudeot may perform theuiollowing examples in hit 
mind. 

1. Jamea has 3 cents. and Charles has S ; how manj hate 
they both T 

2. Charles bought 3 buniu- for 16 cents, a quart of cher- 
ries for 8 cents, and 2 oranges for 13 cents ; how many cents 
did he lay oul ? 

3. A man bought a hat for 8 dollars, a coat for 27 dollars, 
a pair of boots for 5 do'Jars, and a vest for 7 dollars ; how 
many dollars did the whole come to 1 

4. A man bought a firkin of butter for 8 dollars, a quarter 
of veal for 45 cents, and a barrel of cider for 3 dollars and 25 
cents ; how much did he give for the whole 1 

5. A man sold a horse for 127 dollars, a load of hay for 15 
dollars, and 3 barrels of cider for 12 dollars ; how much did ' 
he receive for the whole t 

6. A man travelled 27 miles in one day, 16 miles the next 
day, and 8 miles the next ; liow many miles did he travel in 
the whole T 

7. A man received 42 dollars and 37 cents of one person, 
4 dollars and 68 cents of another, and 7 dollars and ^ cents 
of a third ; how much did he receive in the whole 1 

@. I received 25 dollars and 58 cents of one man, 45 dol- 
lars and 83 cents of another, and 8 dollars and 39 cents of k 
third; howmuch did I receive in the whtdet 

The twp last examples atxf be performed in the mind, bat 
they will^ rather difficult. A more convenient method 
will soon be foond. 
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NUMERATION 






1 


27 


24 


10,000 


2 


35 


25 


20,030 


J' 


68 


26 


50,706 


63 


27 


67,083 


k 


70 


28 


300,050 


84 


29 


476,089 


7 


96 


30 


707,720 . 


8 


lOO 


31 


1,000,370 


9 


103 


32 


5,600,073 


10 


110 33 


8,081,305 


11 


tasi 


50,006,341 


13 


1I7I35 


305,870,406 


13 


308!36 


600,047,606 


M 


520'37 


1,000,000,000 


IS 


73S|38 


3,670,000,387 


16 


1,000 39 


45,007,070,007 


17 


1,001 40 


680^30,160,700 


18 


1,010 41 


50,787 8,17,000,500 


la 


I,100;4a «0,000.8:)8,003,«08 


so 


1,01«|43 


68,907,605 


21 


2,107 44 


56,000,034,750 


S2 


3 350J4& 


6,703,720,000,857 


23 


5,7961 




Write in 


ngurea the foHowing nnmbws. 


1 Tliiny-fonr. 






% Cifty-reien. 






8. Sixty-lhree. 






4 Eight,. 


* 




5. One hundred 




I 


6. One hundred and ene. 


< 7. One hundred 


and ten. 




8. Three hundred and eleren. 




ft Five hundred and aerenteen. 




10. Eight hundred and fifl;! 




11. Nine hundred and eigiitv-six. 








13. One thousand and ten. 






11 Five thouaand and dly 
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_ * 

16. Ten thousand and five. , 

17. Thirty thousand, five hundred, and four. 

18. Sixty-seven thousand, and forty. i 

19. Five hundred thousand, and seventy-one. I 

20. Two hundred and seven thousand, six hundred. 

21. Four millions, sixty thousand, and eighty-four- 

22. Ninety-seven millions, thirty-five thousand, eight hun* 
dred and five. 

23. Fifty millions, seventy thousand, and eight* 

24. Three hundred millions, and fifly-seven. 

25. Two billions, fifty-three millions, three hundred and 
five thousand, two hundred. 

26. Fifty billions, two hundred and seven millions, sixty -< 
seven thousand, two hundjll^. 

27. Eighty-seven millijipf, and sixty-three. 

28. Six hundred biiliquB, two hundred and seven thousand, 

and three. '/i'l 

29. Thirty-five trilfiMS, nme millions, and fifty-eight. 

* 30. Six hundred and fifty-seven trillions, seven billions, 
ninety-seven thousand, knd sixty-seven. < 

31. Seventy millioi^, two hundred and fifty thousand, 
three hundred and sixty-seven. * •' * 

32. Four hundred apd seven trillions, and eighty-seven 
thousand. 

33. Thirty-five billions, ninety-eight thousand, one Jiun* 
dred. . . * 

34. Forty millions, two hundred thousand, and seventy* 
four. 

35. Eighty-three millions, seven hundred and sixty-three 
tbous9ind| nine hundred and fifty-seven* 



ADDITION. 

s 

II. 1.* A man bought a watch for fifty-eight doUars, a 
cane for five dollars, a hat for ten dollars, and a pair of boots 
fornix dollars. What did he give for the whde 1 

2. In an orchard there are six rows of trees ; in the two 
first rows, there are fifteen trees in each row; in the third 
row; jseventeen ; iji the fourth row, eleven; in the fifth row, 

* See First LesHons. sect I. 
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eight ; and In the sixth row, nineteen. How many trees are 
there in the orchard ? 

8. Four men bought a piece of land ; the first gave sixty-* 
three 4ol!ars; the seoondy seventy-eight; the tUrd, forty- 
five; and the fourth,. twenty-three. How much did they 
give for the land t 

4. In an orchard, 19 trees bear cherries, twenty-eight beat 
peaches, 8 bear plums, and 54 bear apples. How many 
trees are there in the orchard? 

5. How many days are there in a year, there being in Ja- 
nuary 31 days ; in February 28 ; in March 31 ; in April 30 ; 
in Hay 31 ; in June 30 ; in July 31 ; in August 31 ; in Sep- 
tember 30; in October 31; in Nqyember 30; in DecenK 
ber 31 1 

6. The distance from Portland iiq Maine) to Bostcm, is 
114 miles; from Boston to ProyMence, 40 miles; from 
Providence to New Haven ]22i mills; from New Haven to 
New York, 88 miles ; from New Y^rk to Philadelphia, 95 
miles; from Philadelphia to Baltimore, 102 miles; from 
Baltimore to Charlestoi]|, S. C. 716 miles ; /rom Ch^leston 
to Savannah, 110 miles. How many miles is it from Port- 
land to Savannah 1 ., 

7. What number of dollars are there in four bags ; the 
first containing 2^5 dollars; the secottd, 356; the thirds 
178; the fourth, 69-3 

8. How many time^ioes the hammer of a clock strike in 
24 hours? 

Note, At'l o^clock it strikes once, at 2 o'clock it strikes 
twice, &c. ^ 

9. A man has four horses ; the first is worth sixty-seven 
dollars ; the second is worth eighty-four dollars ; the third is 
worth one hundred and twenty dollars; and ihe fourth is 
worth one hundred and eighty-seven dollars; and he has 
four saddles worth twelve dollaxs apiece. How much are the 
horses and saddles worth ? 

10. A man owns five houses ; for the first he receives a 
rent of 427 dollars ; for the second, 763 dollars ; for .the 
third, 654 dollars ; fi>r the fourth, 500 dollars ; and for Ihe 
fifth, 325 dollars ; and the rest of his income is 3,250 4ol-* 
latB. What is hia whole income ? 

11. A gentleman owns five farms; Ihe first is worth 
11,500 dollars ; the second, 3,057 dollars^ the third, 2,468 
dollan ; the fourtbj^ 9^462 dollars ; and the fiflb« 8^0 (dollars ; 
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uid he owns a hoase worth 15,000 dollars, a carriage worth 
1^53 dollars, and tiM^o horses worth 175 dollars apiece. How 
much are they all worth ? 

13 A merchant bought four pieces of cloth, each piece 
containing 57 yards. For the firfit piece he gave 235 dol- 
lars ; for the second, 384 dollars ; for the third, 327 dollars ; 
and for the fourth, 486 dollars. How many yards of cloth 
did he buy 1 How much did he give for the whole 1 

. 13. In 1818 the navy of the United States consisted *of 
t]kree 74s ; five 44 gun frigates ; three 36s ; two 321 ; one 
80 ; ten 18s. How many guns did they all carry 1 

14. Suppose it requires 650 men to man a 74 ; 475 to 
piui a 44 ; 275 to man a 36 ; 350 to man a 32 ; 200 to man 
a 20 ; and 180 to man an 18. How many men would it 
take to man the whole t 

15. The hind quarters of a cew weighed one hundred and 
titre pounds each ; the fate quarters weighed ninety-four 
pounds each ; the hide weighed sixty-three pounds ; and thQ 
tallow seventy-six pounds. What was the whole weight of 
the cow 1 

16. A man bought a burel of flour for 6 dollars, and sold 
it so as to gain 2 dollars^ How much did he sell it for I 

17. I bought a quantity of salt for 18 dollars, and sold it 
for 7 dollars more than I gave for it ; how much did I sdl 
it for 1 

18. A man bought three hogsheads of molasses for 132 
dollars, and sold it so as to gain 25 dollars ; how much did 
he sell it for ? 

19. A man being asked his age, answered that he 
was twenty-seven years old when he was * married, and 
that he had been married thirty-nine years. How old was 
he? 

20. A man being asked his age, answered that he had 
passed the 19 first years of his life in America, and that he 
had afterwards spent 7 years in Germany, 13 years in France, 
3 years in Holland, and 24 years in England. How old 
was he 1 

21. A merchant bought four hogsheads of wine for four 
hundred and thirty-seven dollars, and sold it again for ninety- 
four dollars more than he gave for it. How much did he 
sell it for ? 

22. A man commenced trade with three thousand, two 
hundred and; fifty dollars; after trading for some time, he 
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found he had gained two hundred and thitty-seven dollars. 
How much had he then 1 

23. Money was first made at Argos, eight hundred and 
ninety-four years before Christ. How long has it been in 
use at this date, 1822 1 

24. The war between Great Britain and the. American 
colonies commenced in 1775 and continued 8 years. In 
what year was the war concluded ? 

25. General Washington was born in the year 1732, and 
i^as 6 years old when he died. In what year did he die t. 

26. The first tragedy was acted at Athens, on a cart/ by 
Thespis, five hundred and thirty-six years before Christ. 
How many years is it since 1 

27. What was the number of inhabitants in the New 
England States, in 1820, there being iu 

Maine 298,335 

New Hampshire 244 J 61 

Vermont 235,764 

Massachusetts 523,287 

Rhode Island 83,059 

Connecticut 275,248 1 

28. What was the number of inhabitants in the Mid 
die States, there being in 

New York 1,372,812 

New Jersey 277,675 

Pennsylvania 1,049,398 

DelaWJBtfe . . • 72,749 

Maryland 407,350 1 

29. What was the number of inhabitants in the following 
States, there being in 

Virginia- 1,065,366 

North Carolina 638,829 

South Carolina 490,309 

Georgia 340,989 

Kentucky 564,317 

Tennessee 422,813 

Alabama 127,901 

Mississippi 75,448 

Louisiana 153,407 1 
do. What was the number of inhabitants in the following 
States, there being in 

Ohio 581 434 

Indiana r 147,178 
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Illinois 55,211 

^ Missouri 66,586 

Arkansas Territory 14,273 

Michigan Territory 8,896 

District of Columbia 33,039 ? 

31. What was the whole number of inhabitants in the 
United States in 1820 1 

32. Add together the following numbers ; 32,753 ; 2,047 ; 
840,397; 47,640. 

33. What is thd^sum of the followmg numbers ; 30 ; 843 ; 
30,804; 387,643; 13; 8,406,127; 4; 900,6001 

34. What is the sum of th& following numbers, three mil- 
lions and seven thousand ; thirty-five ; four hundred and 
eighty-seven ; two thousand and forty-three ; ninety-six mil- 
lions, thirty-four thousand, and forty-two ; and seventeen 1 



MULTIiPLICATION. 

IIJ* )•* What will two barrels of rum co0t, at 2*7 doUdis 
m barrel ? 

2. What will 3 hogsheads of molasses amount to, at 26 
"dollars a hogshead ? 

3. What win 14 pounds of veal come to, at 4 cents a 
pounds 

4. What will seventeen pounds of bsef cost, at five cents 
a pound ? • ' ^ 

5. What will five cows cost ct It) dollars apiece I 

6. What will 3 oxen cost at 47 dollars apiece i 

7. What cost 15 yards of cloth at 8 dollars a yard 1 

8. What cost 26 barrels of cider at 4 dollars a barrel 1 

9. What cost 98 barrels of flour at 7 dollars a barrel I 

10. What cost 794 barrels of flour at 9 dollars a barrel 1 

11. There is an orchard consisting of 9 rows of trees, and 
there are 57 tre^ in each row. How many trees are thcffe 
in the orchard.' 

12. A mail bought 8 pieces of cloth, each piece contain- 
ing 38 yards, at 7 ddlars a yard. How maoy yards were 
there, and what did he give for the whole 1 

13k A man bought 9 pieces of broadcloth, e«9h^6Ce COi|^ 

^ * See First L«iMBS,«»ct.n. 

a* 




,«i^ 






18 ARITHMETIC. Parti. 

faining 47 yards, ai 6 dollars a yard ; and 25 barrels of flour 
at 7 dollars a barrel. What did he give for the whole ? 

14. A merchant bought a hogshead of wine, at the rate of 
2 dollars a gallon ; what did it co^ne to 1 



% 


WINE 


MEASURE. 




4 gm8(gi.) 


make 


1 pint marked 


pt. 


2 pints 




1 quart 


qt. 


4 quarts 




1 gallon 


gal. 


31^ gallons 




1 barrel or half hhd. 


bbl. 


63 gallons 




1 hogshead 


hhd. 


2 hogsheads 




1 pipe or butt 


p. or b. 


2 pipes 




1 tun 


T. 



By this measure brancly, spirits, perry, cider, mead, vine- 
gar, and oil are measured. 

15. At 3 dollara a gallon, what will 2 pipes of wine cost ? 

16. At 4 cents a gill, what will 1 pint of brandy cost 1 

17. At 5 cents a gill what will 1 quart of wine cost 1 
What will 1 gallon cost 1 

Note. Since 100 cents make 1 dollar, it will be easy to 
tell how many dollars there are in any number of cents. 

18. At 8 cents a quart, what will 1 hhd. of molasses 
come to ? 

19. How many pints are there in 87 quarts 1 

20. How many gills are there in 174 pints ? 

21. How many quarts are there in 1 hhd. of wine 1 

22. How many quarts are there in 4 hhds. of brandy 1 
2^^. How many pints are there in one hhd. of molasses 1 

24. How many pints are there in 1 pipe 2 

25. How many gills are tlicre in 1 hhd ? 

26. How many gills are there in 1 T. 1 

27. How many quarts in 8 gals. 2 quarts 1 

28. How many pints in 4 gals. 3 qts. ] pint ? 
29« How many gallons in 3 hhds. 42 gais. ? 

30. How many quarts in 1 p. 1 hhd. ? 

31. How many pints in 1 hhd. 35 gals. 3 qts.l pt. 7 

32 How many gills in 3 hhds. 27 gals. 1 qt. 1 pt. 3 gls. ? 
^ 33« A man having 1 T. of wine, retailed it at 5 cents a 
gill, how much did it come to ? 

34. A man bought a quarter of beef, weighing 237 pounds, 
c ^ 7 cents a pound. How much did it cost 1 

35. How many are 3 times 784 ? 
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. 36. How many are 5 times 1,328? 

37. How many are nine times 87,436 1 

38. MulUply 2,487 by 8. 

39. Multiply 820,438 by 7. 

40. Multiply 13,052.068 by 6. 

IV. J.' What will. 18 oxen cost at 57 dollars apiece ? 

Note. Find first what 6 oxen will cost, and 18 oxen will 
cost 3 times as much. 'Perform the following examples in a 
similar manner. 

2. What would 14 chests of tea cost, ajt 87 dollars a chest 1 

3. A merchant bought 84 pieces of linen, at 16 dollars 
apiece ; how much did it come to 1 

4. A merchant bought 15 hogsheads of wine, at 97 dol- 
lars a hogshead. How much did the whole amount to T 

5. A merchant sold 20 hhds. of brandy at 2 dollars a gal- 
lon. How much did each hogshead amount to 1 How 
much did the whole amount to ? 

6. What would 28 bales of cotton come to, at 75 dollars a 
bale ? * 

TIME. 

60 seconds (sec.) make 1 minute, marked min« 

60 minutes 1 hour h. 

24 hours 1 day <» d. 

7 days 1 week w. 

4 weeks 1 month mo» 
13 months 1 day & 6 hours, ) , 

or 365 days and 6 hours J ^ ^* 
12 calendar months 1 y^r 

7. If a man can earn eight dollars in a weds, how much 
can he earn in a year 1 

8. If thQ expenses of a man's family ^^re 32 dollars a w«ek, 
what will they amount to in a year 1 What in 2 years 1 

9. How many hourti are there in a week,? 

10. How many miiitrtes are there in a day ? 

11. How many minutes are there in a week ? 

12. How many hours are there in 2 mo. 3d.? 

13. If a man can travel 7 miles: in hn hour, how far cain 
he travel in 8 days, when the days are 9 hours long ? ' ^ 

14. If a ship sail 11 miles in an hour, how far would it 
sail at that rate in one day, or 24 hours ? 

1^ If a ship sail 8 miles in an hour, how far would it 
sa3 at that rate in 18 days ? 
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16. Suppose a dstern has a cock which conveys 37 gal- 
lons into it in an half hour, how much would run into it in 1 
d.8h. 

17. If a man can earn 18 dollars in a calendar month, how 
much would he earn in 7 jr. 8 mo. 1 * 

18. In one year how many minutes 1 

19. In two y. 3 nio. 18 d. how many days 1 

20. A cannon haB at its first discharge, flies at the rate 
of ahout 9 miles in a minute ; how far would it fly at that 
rate in 24 hours 1 How far in 15 days 1 

32. M'iltiply 

33. 

?4. 

35. 



87 hy 14 
321 15 



36. 
37. 
38. 
27(39. 
40. 
41. 



21,378 hy 36 


825 


42 


164 


45 


1,163 


48 


9,876 


49 


40,073 


54 


3,502 


56 


127 


63 


308 


75b 


1,437 


81 



21. Multiply 
22. 

23. 463 16 

24. 275 18 

25. 144 21 

26. 2,107 24 

27. 381 25 

28. 1,234 

29. 3,002 28 

30. 4,381 32 
81. 11,962 35 

42. What would 17 loads of hay come to at 26 dollars a 
toad 1 

Note. First find the price of 16 loads, and then add the 
price of I'load. Perform the folV>wing examples in a similar 
manner. 

43. What would 17 oxen cost, at 87 doUaris apiece 1 

44. What would 87 pQunds of tohacco cost, at 23 cents a 

What would 28 pounds of sugar cost, at 13 cents a 
t 

46. Whtit would 59 hushels of potatoes cost, at 38 cents a 
hashel 1 

47. What costs 1 hhd. of molasses at 37 cents a gaUon 1 

52. Multiply 206 by 38 

53. 314 47 

54. 203 58 

55. 715 67 

V. 1. What cost 5 fxxmds of beef at 10 cents a pound 1 
2. What will 12 barrels of flgur trome to, at 10 dollars a 
Sarrel 1 



48. 


Multiply 


19 by 17 


49. 




37 19 


50. 




106 23 


51. 




141 34 



^.} 



r!i 



, '• 



V. MULTIPLICATION. 21 

Note. Observe that when you multiply by 10, it is done 
by annexing a zero to the right of the number ; and by 100, 
iLis done by annexing two zeros, &c. ; and find the reason 
wny. 

3. What would a hogshead of wine come to, at ten cents 
a pint ? ♦ 

4. If 10 men' can do a piece of work in 7 days, how many 
days will it take 1 man to do it ? 

5. What would an ox, weighing 873 pounds, come to, at 
10 cents a pound ? 

6. tf 100 men were to receive 8 dollars apiece, how many 
dollars would they all receive ? 

7. If 27 men were to receive 100 dollars apiece^ how many 
dollars would they all receive 1 

JO mills (m.) make 1 cent marked c» 

10 cents 1 dime d. 

10 dimes 1 dollar d<^. or f . 

10 dollars 1 eagle E. 

^ 8. In 3 dimes h6w many cents ? 

9. In 5 dollars how many dimes ? How many cents t 

10. In 17 dollars ftow many cents ? 

11. In 83 cents how many mills ? 

12. In 753 dols. how many cents ? 

13. In 1 dol. how many mills ? 

14. In 84 dols. how many mills *! 

15. In 7 dols. and 53 cents, how many cents? 

16. In 183 dols. and 14 centd, how many cents t 

17. In 283 dols. 43 cents and 8 mills, how many mills 7 

18. In 8246 dols. 2 d. a c. 6 m. how many mills 1 

It is usual to write dollaf s and cents in the following man« 
>Qer : 43 dols. 5. d. 7 c. and 4 mills, \^ written 943.574. 
The character $ written before shows that it is federal mo- 
ocy. The figures at the left of the point (.) are so many 
dollars, the first figure at the right of the point is so many 
iimes, the next so m»ny cents, and the third so many mills. 

It may be observed that when dollars stand alone, they 
Are changed to dimes by annexing one zero to the right, be- 
cause that multiplies them by 10. They are changed to i 
cents by annexing two zeros, because that multiplies them j 
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by 100. They are changed to mills by annexing three ze* 
ros, because that multiplies them by 1,000. Thus 43 dol 
Jars are 430 dimes, 4,300 cents, or 43,000 mills. 5 dimes 
are 50 cents, or 500 mills. 7 cents are 70 mills. Tfte 
above example .then may be read 43 dols. 57 cents and 4 
mills; or 485 dimes, 7 cents, and 4 mills; or 4,357 cents 
and 4 mills ; or 43,574 mills. When there are dollars, 
dimes, and cents, the figures on the left of the point may b^ 
read dollars, and those on the right, cents ; or they may be 
all read together as cents. When the number of cents ex- 
ceeds 100, they are changed to dollars by putting a point 
between the second and third figures from the right If 
there are mills in the number, all the figures may be read 
together as mills. Any number of mills are changed to d(^- 
lars by putting a point between the third and fourth figure 
from the right ; the figures at the left will be dollars, and 
those at the right, dimes, cents, and mills. Since any sum 
which has cents or mills ih it, may be considered ais so many 
cents or miUs, it is evident that any operation, as addition, 
multiplication, &c. may be performed upon it in the same 
manner as upon simple numbers. 

If the sum consists of dollars an4~ft^ numbc k ^. cents less 

than ten, there must be a zero between the dollars and the 
cents in the place of (fifties. Thus 7 dols. and 5 cents must 
be written $7.05. 

19. What will 10 y4rds of <^6th cost at $4.53 a yard 1 

20. What will 10 pounds of coffee cost at $0w27 a pound ? 

21. What will 100 sheep cost at $8.45 apiece ? 

22. What will 1,000 yards of cloth cost at $0.35 a yard ? 



23. . 


Multiply 


5 by 10 


32. 


Multiply 90 


by 


100 


24. 




47 10 


33. 


4 




1,000 


25. 




80 10 


34. 


73 




1,000 


26. 




124 10 


35. 


80 




1,000 


27. 


4 


387 10 


36. 


132 




1,000 


28. 


• 


450 10 


37. 


800 




1,000 


29. 




13,008 10 


38. 


1,043 




1,000 


30. 


» 


7 100 


39. 


725 




10,000 


^ 31. 
t VI 


. 1. Whal 


38 100 

L cost 75 lb. 


40. 
ftoli 


^" 76,438 
»acco at 20 cen 


tsa 


10,000 
Doundt 



2. What cost 30 cords of wood at $6,75 a cord 1 \ 

3. If 400 men receive 135 dollars apiece, how many do^ i 
lats will they all receive ? 



i 



m. MULTIPLICATION. 29 

4. If 30 men can do a piece of work in 43 days, how 
many days will it take 1 man to do it ? 

5. If 70 men can do a piece of work in 83 days, how 
many men wUl it take to do it in one day 1 

6. If the pendulum of a dock swing once in a second^ 
how many times wiH it swing In an hour ? How many 
times in a day? How many times in a week? 

7. How many seconds are there in 10 min. 23 sec. ? 

8. How many minutes are there in 7 h. 23 min. ? 

9. How many minutes are there in 3d* 7 h. 43 min. ? 

10. How many seconds are there in 8 d. 7 h. 34 min. 
19 oec. ? 

11. A garrison of 3,000 men are to be paid, and each 
man is to receive 128 dollars. How many dollars will they 
all receive t 

12. What cost 30 barrels of cider at $3.50 a barrel ? 

13. Thei^are 320 rods in a mile^ how many rods are 
there in 7 miles ? How many in 10 miles ? How many in 
30 miiea 1 How many in 500 miles ? 



14. Sfultiply.34 by 20 

15. * 67 800 

16. 250 QO 
i7. 387 5,000 



18. Multiply 4,007 by 80 

19. ^ 11,600 700 

20. ^ 4,960 40,000 
2L 13,400 8»000 



VII. 1. What will 17 oxen come to at 42 dollars apiece 1 
Note. Find the price of 10 oxen and of 7 oxen sepa« 
rately, and then add them together. 

2. What will 34 barrels of flour come to, at 96.43 a 
)»arren . 

Neie. Find the price of 30 barrels and of 4 barrela 8ep»» 
rately, and then add them together. 

3. What cost 19 gallons of wine, af 91.28 a gallon ? 

4. What cost 68 yards of doth, at $9.36 a yard I 

5. What will 87 thousand of boarcb come to, at $5.50 % 
thousand t 

& What will 58 barrels of beef come to, at 99.75 a barrel ? 

7. What will 87 . gallons of brandy come to^ at 91*60 a 
gallon t 

8. A and B depart firoin the same place and travel in op- 
posite directions, A at the rate of 38 miles in a day, and B 
at the tate of 42 miles a day. How far apart will they be at 
the end pf t}le first day ? gow far ftt the end of 15 days t 
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9. What will 287 barrels of turpentine come to, at $3.25 
a barrel ? 

Note, Find the price of 200 barrels, of 80 barrels, and of 
7 barrels separately, and then add them together. 

10. What will 358 barrels of beef come to, at $7^55 a 
barrel 1 

11. A drover 'bought 853 sheep at an average priCQ ot 
$3.58 apiece. What were the whole worth 1 

12. A merchant bought lT)5 hundred weight of lead, at 
$17.33 a hundred weight ; how much did the whole come to ? 

13* If a ship sail 8 miles in an hour, how many miles 
will she sail in a day, at that rate 1 How far in 127 days 1 

14. An army of 8,975 men are to receive 138 dollars 
apiece. How many dollars will they all receive ? 

15. An army of 11,327 men are to receive a year's pay, 
at the rate of 5 dollars a month for each man. How many 

^dollars will they all receive ? 

16. Bought 207 chaldrons of coal, at $12.375' a chaldron. 
How much did it come to ? 

17. Bought 857 pounds of sugar at $0,125 a pound. 
How much did it come to ? 

la Shipped 350 casks of butter worth $14.50 a cask. 
What was the value of the whole ? 

19. What cost 354 fother of lead, at $63.57 a fother 1 

20. What cost 25,837 gallons of brandy, at $2,375 r 
jjallon ? 

21. If it cost $28.56 to clothe a soldier 1 year, how many 
dollars will it cost to clothe an army of 15^200 men the same 
time? 

22. Multiply 887 by 47 
2a • 6,300 250 

24. 1,006 308 

25. 15,030 .. 1,005 

26. 38,446. 2,700 
37. 487,500 38,400 . 

28. 7,035,064 ' 30,704 

29. 9,800,000 37,000 

30. 78,508,060 300,005 

31. 43,060,065 703,004 

Miscellaneous Examples* 

1. If 1 pound of tobacco cost 28 cents, what Will a ke^ 
of tpbaccp, weighing 112 pounds, cost ? 

r 

^ - 



I 
i 



Vli. MULTIPUCATION. » 

AVOIRDUPOIS WEIGHT* 

16 drams (dr.) make 1 ounce, marked oz. 

16 ounces 1 pound Ih. 

28 pounds 1 quarter qr. 

4 quarters 1 hundred weight cwt 

* 20 hundred weight 1 ton T. 

By this weight are weighed all things of a coarse and 
drossy nature ; such as butter, cheese, flesh, grocery wares, 
and aJl metals except gold and silver. 

2.^ At 12 cents per lb. how much will 1 quarter of sugar 
come to 1 

3. If 1 quarter of sugar cost 7 dollars, whai will 1 cwt 
costi 

4. How many pounds are there in 1 cwt 1 
6. In 2 cwt. 2 qrs. how many quarters 1 

6. In 3 qrs. 18 Wh how many pounds ? 

7. In 2 cwt 1 qr. how many pounds ? 

8. In 1 cwt 3 qrs. 23 lb. how many pounds ! 

9. In 18 lb. how many ounces ? 

10. In 12 cwt how many ounces 1 

11. In 14t^wt 3 qrs. 15 Ibr 8 oz. how many ounces t 

12. At 9 cents a pound, what cost 3 cwt 2 qrs. 16 lb# of 
sugar? 

TROT .WEIGHT. 

24 grains (gr.) nuike 1 penny-weight, marked dwt 
20 penny-weights 1 ounce oz. 

12 ounces 1 pound lb. 

By this wei^t are weighed gold, silvar, jewels, oon^ 
bread, and liquors. 

13. If an ingot of silver weigh 42 oz. 13 dwt, what is it 
worth at 4 cents per dwt ? 

14. What is the value of a. silver cujr we^hing 9 oz. 4 
dwt 16 gr. at 3 mills per grain 1 

15. In 15 ingots of gold each weighing 9 oz. 5 dwt 7 
gr* how many grains 1 

apothecaries' WEIGHT. 

20 grains (gr.) make I scruple, marke(i ae« 
3 scruples 1 drvn dr. or 5 

8 drains 1 ounce . oz. or 3 

12 ounces 1 pound Ibr 



S 



\ 



u\ 



20 ARITHMETIC. Part 1. 

Apothecarieruse this weight in compounding their medl* 
cinesy but they buy and sell by .Avoirdupois weight ApO' 
thecaries* is the same as Troy weight, having only some dif- 
ferent divisions. 

16. In 9fi>. 8 §.1 5. 2 so. 19 gr. how many grains ? 

]>RY MEASUBB. 

2 pints (pt.) make 1 quart, marked qt. 

8 quarts 1 peck pk. 

4 pecks 1 bushel bu* ^ 

8 bushels 1 quarter qr. 

By this n^asure, salt, ore, oysters, corn, and other dry 
goods are measured. 

17. At 43 cents a peck, what cost 14 bu. 3 pks. of wheat 1 

18. At 3 cents a quart wHat will 5 bu. 2 pks. 3 qts. of salt 
come to ? 

CLOTH HSASURE. 

3 j- inches (in.) make 1 nail, marked nl. 

4 nails 1 quarter qr. 

4 quartert 1 yard yd. 

3 quarters 1 ell Flemish . Ell Fl. 

5 quarter--^ 1 ell English Ell Eng. 
5 quarter? 1 aune or ell French. 

19. At 27 Qents a nail^ what is the price of 2 yds. 1 qr. iH 
Rls.,of cloth • 

20. i; 1 qr. cost 82,50, what cost 43 ells English of broad- 
dotiil 

21. A; 42 cents a nail, what cost 13 ells Fl. 3 qrs. Kf 
broadclotl:. 1 

22. How inany seconds are there in 4 years 1 

23. How many seconds are theie in 8 y. 3 mo. 2 wks. 2 
d. 19 h. 43 min. 57 sec. ? 

24. How many calendar months are there from the 1st 
Feb. 1819, to the Ist August, 1822 % 

25. How many days are there from the 7th Sept. 1817, to 
the 17th May, 1822 1 

26. How many minutes are there from the 13th July, at 
43 minutes after 9 in the morning, to the 5th Nov. at Id 
min. past 3 in the afternoon t 
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27. How many seconds old are you ? 

28. How many seconds from the commencem^t of the 
Christian era to the year 1822 1 

29. At 4 cents an ounce, how much would 3 cwt. 2 qrs. 
18 lb. 7 oz. of snuff come to 1 

. 3(K At 28 cents a pound, what would 3 T. 2 cwt 3 qn» 
16 lb. of tobacco come to ? 

31. If a cannon ball flies 8 miles in a minute, how (ar 
would it fly at that rate in 7 y. 2 mo. 3 wks. 2 days 1 

32. If a quantity of provision will last 324 men 7 days, 
how many men will it last one day 1 

33. A garrison of 527 men have provision sufficient to last 
47 days, if each man is allowed 15 oz. a day ; how many 
days would it last if each man were allowed only 1 oz* a 
day? 

34. A garrison of 527 men l^ive provision sufficient to last 
47 days, if each man is allowed 15 oz. a day; how many 
men would it serve the same time, if each man were allow- 
ed only 1 oz. aday ? 

35. If a man performs a journey in 58 days, by travelling 
9 hours in a day, how man? hours is he performing it 1 

36. If by working 13 hours ii\ a day a man can perform 
« piece of. work in 217 days ; how long would it take him to 
•do it if he worked only 1 hour in a day 1 

37. If by labouring 14 hours in a day 237 men can build 
a ship in 132 days, how many days would il take them, if 
they work only 1 hour in a day ? How many men would 
it take to do it in 132 days, if they work only 1 houf .in a 
day! 

38. How many yards of cloth that is 1 qr. wide, are equal 
to 27 yaids that is 1 yd. wide ? 

39. If a piece of cloth that is 1 qr. wide is worth 967.25, 
what is a piece containing the same number of yards of the 
same kind of cloth worth, that is 1 yd. wide 1 

40. If a bushel of wheat aflbrd 65 eight-penny loaves^ 
how many penny loaves may bb obtained from it ? 

41. What is the price of 4 pieces of cloth, the first con* 
lainmg 21 yards, at $4.75 a yard ; the second containing 27 
yards, at $7.25 a yard ; the third containing 18 yards, at 
$9.00 a yard ; and the fourth containing 32 yards, at $8.57 
a yard ? • , 

42. A man bought 15 lb« of beef, at 9 cents a pound ; 
S8 lb. of sugar, ai $0,125 a pound ; 18 gallons of winej at 



\ 



88 ARITHMBTPIC. jporr ; 

$1^ a gaOon ; a barrel of flour, for t8.00 ; and 3 barrels 
of dder, at $3M a barrel. How much did the whole 
imoont to? 

LOeresi is a reward allowed by a debtor to a creditor ibr 
the use of money. It is reckoned by the hundred, hence 
'"the rate is called so much per cent, or per centum. Per 
eenium is Latin, signifying by the hundred. 6 per cent, 
signifies 6 dollars on a hundred dollars, 6 cents on a hun- 
dred cents, £6 on ^100, &c. so 5 per cent signifies 5 dol- 
lars on 100 dollars, d&c. Insurance^ commission, and pre" 
miims of every kind are reckoned in this way. Discount is 
so much per cent to be taken out of the principal. 

43. If 1 dollar gain 6 cents interest a year, how much will 
13 dollars gain in the same time t 

44. Wlwt is the interest of 943.00 for 1 year at 6 per - 
cent? 

45. What is the interest of $157.00 for 1 year at 5 per 
cent ? 

46. What is the interest df $1.00 for 2 yeaxs at 6 per 
cent ? What for 5 years? 

47. What is the interest of $247.00 Ibr 3 years at 7 per 
cent? 

48. How much must I gi?e for insuring a ship and cargo 
worth $150,000.00 at 2 per cent ? 

49. Imported some books from England, for which I 
paid $150.00 there. The duties in Boston were 15 per 
cent., the freight $5.00. What did the books cost me ? 

50. What must I receive for a note of $275.00 that has 
been due 3 years, interest at 6 per cent 1 

51. A man failing in trade, is able to pay only $0.68 on a 
dollar ; how much can he pay on a debt of $5 dollars ? ' 
How much on a debt of 20 dollars ? 

52. A man failing in trade, \a able to pay only $0.73 on a 
dollar ; how much will he pay on a debt of $47.00 ? How -^^ 
much on a debt of $123.00 ? How much on a debt of ^ 
$2,500.00 ? 

53. A merchant bought a quantity of goods for 243 dol- 
lars, and sold them so as to gain 15 per cent ; how much 
did he gain, and how much did he sell them for ? 

54. A merchant bought a quantity of goods for $843.00 ; 
how much must he sell thorn for to gain 23 per cent ? 
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SUBTRACTION. 

Vin. 1.* David had nine peaches^ and gave four of 
them to George ; how many had he left ? 

2. A man having 15 dollars, lost 9 of them ; how many 
had he left ? 

3. David and William counted their apples ; David had 
35, and William had 17 less ; how many had William ? 

4. A man owing 48 dollars, paid 29 ; how many did he 
then owe ? 

5. A man owing 48 dollars, paid all hut 19 ; how many 
did he pay 1 

6. A man owing a sum of money, .paid 29 dollars, ani 
then he owed 19 ; how many did he owe at first T 

7. A man being asked how old he was when he was mar- 
ried, answered, that liis present age ivas sixty-four years, 
and that he had been married 37 years ; what was his age 
when he was married ? 

8. A man being asked how long he had been married, 
answered, that his present age was sixty-four years, and that 
he was twenty-seven years old when he was married ; how 
lonor had he been married 1 

9* A man being asked his age, answered, that he was 27 
y.ears old when he was married, and that he had been mar- 
ried 37 years. What was his age 7 

10. A man bought a piece of cloth containing 93 yards, 
and sold 45 yards of it ; how many yards had he left? 

11. A merchant bought a piece of cloth for one hundred 
and fifteen dollars, and sold it again for one hundred and 
thirty-eight dollars. How much did he gain by tjje bargain 1 

12. A merchant sold a piece of cloth for 138 dollars, 
which was 23 ctoUars more than he gave for it;^how much 
did he give for it ? '• 

13. A merchant bought a piece of cloth for 115 dollars, 
and sold it so as to lose 23 dollars. How much did he sell 
It for 1 ^ 

14. A man bought a-quantity of wine for 753 dolkft but 
not being so good as he expected, he was willing tolK 87 
dollars in the sale of it ; how much did he sell it for 1 

15. A man owing two thousand, six hundred, ani ftr^ 

* See First LmsmU; fleets 1. 
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three dollars, paid at several times as folloWd ; at one time 
two hundred and seventy-five dollars ; at another fifty-eight 
dollars ; at another seven dollars ; and at another one thou-* 
sand and sixty-seven dollaris ; how much did he then owe 1 

16. From Boston to Providence it is 41 miles, and froir, 
Boston to Attleborough (which is upon the road from Bos 
ton to Providence) it is 28 miles ; how far is it from Attle 
borough to Providence ? 

17. From Boston to New York it is 250 miles ; suppose ft 
mati to have set out from Boston for New York, and to 
have travelled 14 hours, at the rate of five miles in an hour ; 
how much farther has he to travel ? - • 

18. Qeneral Washington was born A. D.. 1732, and died 
in 1799 ; how old was he when he died ? 

19. E^. Franklin died A. D. 1790, and was 84 years old 
when he died ; in what year was he'bom ? 

20. A gentleman gave 853 dollars for a carriage and two 
horses ; the carriage alone was valued at 387 dollars ; wh^ 
was the value of the horses ? How much more were theji# 
horses worth than the carriage ? 

21. A man died leaving an estate of eight thousand, four 
hundred, and twenty-three dollars ; which he bequeathed as 
follows ; two thousand, three hundred dollars to each of his 
«.wo daughters, and the rest to his son ; what was the son's 
share ? 

22. A gentleman bought a house for sixteen thousand, 
and twenty-eight dollars ; a carriage for three hundred and 
eight dollars, and a span of horses for five hundred and 
eighty-three dollars. He paid as follows ; at one time nine^ 
iy-seven dollars ; at another, one thousand, and eight dol- 
lars; and at a third, four thousand, two hundred, nhd'six 
dollars. How much did he then owe ? 

23. In Boston, by the census of 1820, there were 43,278 
inhabitants; in New York, 123,706. How many more iu- 
habitai^tB were there in New York than in Boston 1 A 

24. In Boston, by the census of 1810, 4he number of in*^ 
habitants was 33,250 ; and in 1820 it was 43,278. What 
wa9 .tte increase for 10 years T 

merchant bought 2 pipes of brandy for 642 ddDars. 
aud ine^ed it at 3 dollars a gallon. How much did he gain % ' 

26. Axinan bought 359 kegs of tobacco, at 9 ddlars a 
k3{(t ^54 barrels of beef, at 8 doHars a barrel ; 9 bags of 
coitee; at 29 dollars a bag In ^cfaaoge he gore 3 bhds. 



Ylil. SUBTRACTION. Si 

of brandy, at S'dollars a gallon ; 473 cwt. of sugar, at 8 dol« 
Jars per cwt How much did he then owe 1 

27. A man bought 7 lb« of sugar, at $0,125 per lb. ; 4 
* gals, of molasses, at 0.375 per gall. ; 5 lb. of raisins, '8|^ 

|0.14 per lb. ; 1 bbl. of flour, for $6.00. He paid a ten 
dollar bill ; how much change ought he to receive back 1 

28. Two merchants, A and B, traded as foUows ; A sold 
\ B 24 pipes of wine, at $1.87 per gal. ; .and B sold A 32 

hhds. of molasses, a^ $47.00 per hhd. The bidance was 
paid in money ; how much money was paid, and which re- 
ceiyed it 1 

29. A merchant sold 35 barrels of flour, at 7 dollars per 
barrel ; but for ready money he made 10 per cent, discount. 

How much did the flour come to after the discount was 
4 made? 

30. A merchant bought 15 hhds. of wine, at $2.00 per 
^ • gallon ; but not^ndin^ so ready a sale as he wished, he was 
' obliged to sell it so as to lose 8 per cent, on the cost. How 

much did he lose, and how much dj^he sell the whole for '! 

31. Suppose a gentleman's income is $1,836.00 a year, 
and he spends $3.27 a day, one day with another ; how 
muchiwill he spend in the year ? How much of his income 
will he save ? 

. 32. What is the diflerence between 487,068 and 24,703 ? 

33. How much larger is 380,064 than 87,065 ? 

34. How much smaller is 8,756 than 3^,005,078 1 

35. How much must you add to 7,643 to make 16,487.? 

36. How much must you subtract from 2,483 to leave 
527? 

37. If you divide 3,880 dollars between two men, giving, 
one 1,907 dollars, how much will you give the other ? 

. 38. Subtract 38,506 from 90,000. 

39. Subtract 20,076 from 180,003. 

40. A man having 1,000 dollars, gave away one dollar $ 
how many dollars had he left ? 

41. A man having $1,000.00, lost seventeen cents, how 
much had he left T 

42. What is the diflerence between 13 and 800,060 ? 

43. What is the diflerence between 160,0QQ and 702 

44. How much must you add to 123 to make 10,00104 

45. A man's income is $2,738.43 a year, and he spei^s 
$1,897.57 ; how much does he save t 

46. Subtract 93 from 80,640. 
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47. A merchant shipped molasses to Ae amount of 
$15,000.00, but during a storm the master was obliged to 
throw overboard to the amount of $853.42 ; what was the 

faltie of the remaining part ? 

48. A man bought goods to the amount of $1,153.00, at 
G months' credit, but preferring to pay ready money, a dis- 
count was made of $35.47. What did he pay for the goods \ 

49. Subtract one cent from a thousand dollars. 
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DIVISION. 

IX. 1. How many oranges, at '6 cents apiece, can yoa 
buy for 36 cents ? ! 

2. How many barrels of cider, at 3 dollars a barrel, can 

be bought for 27 dollars ? • '\ 

3. How many bushels of apples, at 4 shilliiigs a bushel^ 

can you l)uy for 56 shillings ? 'I 

4. How many barrels of flour, at 7 dollars a barrel, cap -' 
you buy for 98 dollars 1 ' , ,,. T 

5^ How many dollars are there in 96 shillings 1 .<t 

ENGLISH MONEY. n* 

4 farthings (qr.) make 1 penny, marked d. . . 

. 12 pence 1 shilling s. 

20 shillings ' 1 pound £ 

21 shillings 1 guinea. "< 

This money was used in this country until A. D. 1786/ * 
when, by an act of Congress, the present system, which i& t 

called Fed^cU Money, was adopted. Some of these denomi- J 
nations, however, are still used in this country, as th« sbil- ^ 
ling and tbe penny, but they are different in value from the 
English. In English money 4s. 6d. is equal kk value to the 
Spanish and American dollar. But a dollar is called six 
shillings in New England ; eight shillings in New York ; 
and 7s. 6d. in New Jersey. The English guinea is equal to 
28s. in New England currency. The dollar will be .con- ^ 

sidered 6s. an this book, unless notice is given of a differeiU 
value. 

0. How xnaoy pence are there in 84 farthings t 



IX. DIVISION. 35 

* 7. How many lb. of sugar, at 9d. per lb., may be bought 
for 117di 
8. How much beef,. at 8 cents per lb., may be bought for 

^ 9. How many lb. of steel, at 13 ceKitd per lb«, may be 
i bought for $2.21 ? ♦ 

10. How many cwt Of sugar, at $14 per cwt., may be 
bought fo^ $280 T 

11. How many cwt. of cocoa, at $17 per cwt, may be 
bought for $391 ? 

12. How much cocoa, at $25 per cwt^ may be bought 
for 475 dollars ? 

13. How much sugar, at 8d. per lb., may be bought for 
4s. 8d. 1 

14. How much cloth, at 4s. per yard, may be bought for 
l£. 126. 1 

15. How much snuff, at 2d. 2 qr. per oz., may be bought 
for 40 farthings ? 

• 16. How much wheat, at 8s. per bushel, may be bought 
for 2£. I6s. ? 

17. How much cloth, at 78. per yard, may be bought for 
>0£. 17s. 

18. Hew much pork, at 9d. per pound, may be bought for 
^ 1^. 4s. 9d. 1 

19. How much molasses, at 1 Id. per quart, may be bought 
•or 2^. 15s. lid. 

^ 20. In 38 shillings how many pounds 1 
' ' 21.' In 53 shilling94iow many pounds 1 

22. In 87 shillings how many pounds 1 

23. In 115 shillings how many pounds? 

24. In 178 shillings how many pounds ? 

25. In 253 shillings how many pounds^ 

k 26. In 6,247 shillings how many pounds t 
^ 27. In 38 pence how many shillings ? 

28. In 153 pence how many shillings 1 

29. In 1,486 pence how many shillmgs? 

30. In 26,842 pence how many shillings t 

31. In 89 farthings hoW many pence 1 
J2. in 243 farthings how many pence 1 • 

33. liir 3,764 farthings how many pence ? 

34. In 1^7 farthings how many pence? Zljlw many 
i' sYuUings? 
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d6. In 370 pence how many shillings? I^ow many 
pounds 1 

37. In 646 pence how many pounds ? 

38. In 3,S58 pence how many pounds ? 

39. In 2,340 farthings how many pence? How many 
shjjiings ? How many pounds ? 

40. In 87,253 ^things how many pounds ? 

41. In 87 pints how many quarts ? £b>w many gallons ? 

42. In 230 pints how many gallons ? 

43. In 98 gills how many pints ? How many quarts ? 

44. In 183 gills how many pints ? How many quarts ? 
How many gallons ? 

45. In 4,217 gills how many quvts ? How many gallons ? 

46. In ^,864 gills how many gallons J 

47. In 148 gallons how many hogsheads ? 

48. In 3,873 gallons how many pipes ? How many tuns 1 

49. In 48,784 gills of wine how many hogsheads ? How 
many pipes ? How many tuns ? 

50. In 873 seconds how many minutes ? 

51. In 87 hours how many days ? 

52. In 73 days how many weeks ? How many monthstlf 

53. In 2,738 minutes how many hours ? How many days ? 
> 54 In 24,796,800 secon<]^ how many minutes? How 
many hours 7 How many days ? How many weeks? How. ^' 
many months ? _ _, 

55. In 506,649,600 ~^6econds how many years, allowing 
365 days to the year ? 

56. In 273 drams how many pounds Avoirdupois ? 

57. In 5,079 drams how many ounces ? How many 
pounds ? 

58. In 573,44(V drams how many ounces ? How many | 
pounds ? How many quarters ? How many hundrea J 
weight ? How many tons ? . * 

59. In 5,592,870 ounces how many tons ? ' 

60. In 384 grains Troy how many pnnny-weights 1 

61. In 325 d«^. how many ounces ? 

62. In 431 oz. Troy how many pounds ? 

63. In 198,706 grains Troy how many penny-weight? * 
IIow many ounces ? How many pounds ? 

64 In 678,418 grains Troy how many pounds ? 

65. In 37 nails how many yards ? / 

66. In 87 nails how many ells English 1 j 
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67. In S43 nails how many yards 1 

68. In 373 quarters hownniny ells Fleinish 1 

69. In 3,107 nails how many ells Flemish ? 

70. In 327 shillings how many English guineas t 

71. In 68 pence how many six-pences ? 
72' In 130 pence how many eight-pences 1 

73. In 342 pence how many four-pences 1 

74. In 2,086 pence how many nine-pences ? 

75. In 3,876 half-pence how mlmy pence ? 

76. In 3,948 fieuthings how many pence? How many 
three-pences ? 

77. In 58,009 hidfpence how many pounds ? 

78. In 57,604 farthings how many guineas at 28s. each ? 

79. In 3^. how many pence 1 How many three-pences 1 

80. In 73£. how many shillings 1 In these shillings how 
many dollars 1 

81. In 84£. how many shillings ? In these shillings how 
many guineas ? 

82. In 37^. 4s. how many shillings ? How many dollars ? 

83. How-many pence are there in a dollar ? 
84.^ In 382 pence how many dollars t 

85. In 32£. 89. 4d. how many dollars? 

^.''In 13 yards how many quarters? In these quarters 
how many ells Flemish ? 

87« In 2 y. 3 qr. how many quarters ? In these quarters 
how many ells English ? 

88. In 17 ells Flemish how many quarters? In these 
quarters how many aunes ? 

89. «In 73 aunes how many yards? 

90. From Boston to Liyerpool is about 3,000 miles ; if a 
ship sail at the rate of 115 miles in a day, in how many days 
will she sail from Boston to Liverpool ? 

91. If an ingot of silver weigh 36 oz. 10 dwt. how many 
pence is it worth at 3d. per dwt. ? How many pounds ? 

9% How many spoons, weighing 17 dwt. each/ may oe 
made of 31b. 6 oz. 18 dwt..of silver ? 

93. A goldsmith sold a tankard Tot 10^. 8s. at the rate of 
5s. 4d. per ounce. How much did it weigh ? 

94. How many coats may be made of 47 yds* 1 qr. of 
broadcloth^ allowing 1 yd. 3 qrs. to a coat ? 

95. What number of bottles, containing 1 pt. 2 gU. each^ 
nm be filled with a barrel of cider ? 

96. How Qiany vessels, containing pint?, quarts, and two 
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quarts, and of each an equal nuAiber, may l>e filled with a 
pipe of wine 1 



Note* Three vessels, the first containing a pint, the se- \ 
cond a quart, and the third two quarts, are the same as one \ 
vessel containing 3 qts. 1 pt The question is the same as | 
if it had been asked, how many vessels, each containing 3 
qts. 1 pt, might be filled. 

97. A man hired some labourers, men and boys, and of 
each an equal number ; to the men he gave 7s. and to the 
boys 3s. a day, each. Row many shillings did it take to 
pay a man and a boy 1 It took 3x. 10s. to pay them for I 
day's work. How many were there of each sort ? 

NoU* The question is the same as if it were asked, how 
many men this money would pay at 10s. p^r day. 

96. A man bought some sheep and some calves, and of 
each an equal number, for $165.00; for the sheep he gave 
$7.75 apiece, and for the calves $3.25. How many were 
there of each sort? 

99. A man having $70.15, wished to purchase some rye, 
some wheat, and some corn, and an equal number of bushels 
of each kind. The rye was $0.95 per bushel, the wheat 
$1.37, and the corn $0.73. How many bushels of each sort 
could he buy if he laid out all his money 1 

JOO. How many table spoons, weighing 23 dwt. each, and 
tea spoons, weighing 4 dwt. 6 gr. each, and of each an equal 
number, may be made from 41b. 1 oz. 1 dwt. of silver T 

101. A merchant has 20 hhds. of tobacco, each contain- 
ifig 8 cwt 3 qrs. 14 lb. which he wishes to put into boxes 
containing^b. each. How many boxes must he get ? 

102. Bought 140 hhds of salt, at $4.70 per hhd, ; how 
much did it come to 1 How many quintals of fish, at $2.00 
per quintal, will it take to pay for it 1 

103. A man bought 18 cords of wood, at 8 dollars a cord, 
and paid for it with flour, at $6 a barrel. How many bar* 
rels did it take ? 

104. A man sold a hogshead of molasses at $0.40 per 
gal., and received his pay in corn at $0.84 per bushel. How 
many bushels did lie receive 1 

1(QK5. How much coffee, at $0.25 a pound, can I have fot 
100 lb. of tea, at $0.87 per lb. 1 
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• 

106. Hour much broadcloth, at $6.66 per yard, must be 
given for 2 hfads. of molasses, at $0.37 per gal. f 

107. How many times is 8 contained in 6,848 1 

108. 12,873 is how many limes 3 ? 

109. 86,436 is how many times .9 ? 
HO. 1,740 is how many times 6 1 

111. 18,345 is how many times 5 ? ' 

112. 64,848 is how many times 4 1 

113. 94,456 is how many times 8 ? 

114. 80,055 ishow many times 15? 

115. 8,772 is how many times 12 1 

116. 1,924 id how many times 37 1 

117. 1,924 is how many times 52 1 

118. 3,102 is how many times 94 1 

119. 3,102 is how many times 33 1 

120. 4,978 is how many times 131 1 

121. 28,125 is how many times 375 1 

122. 15,341 is how many times 529 ? 

123. 49,640 is how many times 136 1 

124. 6,81 3,978 is how many times 8,253 1 

125. 92,883,780 is how many times 9,876 1 

126. 2,001,049,068 is how many times' 261, 9861 

127. 11,714,545,304 is how many times 87,362 ? 

128. 921,253,4^,978,025 is how many times 918,273,645 f 

Miscellaneous Examples^ 

1. At 4s. 3d. per bushel, what cost 3 bushels of corn 1 

2. At 28. 3d. per yard, what cost 4 yards of cloth ? 

3. What cost 7 lb. of coffee, at Is. 6d. per Ih, t. 

^ 4. What cost 3- gallons of wine, at Ss. 3d. per gal. 1 

5. What cost 4 quintals of fish, at 13s. 3d. per quintal t 

6. What cost 5 cwt. of iron, at 1£. 98. 4d. per cwt. 1 

7. What cost 6 cwt of sugar, at 3^. Ss. 4d. per c\yt t 

8. What cost 9 yds. of broadliloth, at 2^* 6s. 8d. pei 
Tardt 

. 9. How much sugar in 3 boxes, each box containing 14 
lb. 7 02. 1 

10. At 3£. 99. per cwt what cost 7 cwt of wool ? 

11. What is the value of 5 cwt. of raisins, at 2£. Is. 8d. 
Ifer cwt ? 

12. How much wool in 3 packs, each pack weighing 2 
taffU 2 qrs. 13 lb. ? . 

4 
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19» Wbi^ 19 tlie weight of 5 casks of raisins^ each cask 
weighing 2 owt 3 <|r«. 25 lb. ? 

14. What is the weight of 12 pockets of hops, each pook- 
et weighmg 1 cwt 2 qrs. 17 lb. ? 

15. What is the weight jof 16 pigs of lead, each pig weigh- 
ing 3 cwt 2 qrs. 17 lb. ? 

Ncte. Divide the multiplier into factors as in Art. IV. ; 
thaft is, find the weight of 4 pigs and then of 16. 

18. At 7s. 4d. per bushel, what cost 18 bushels of wheal t 

17. What cost 21 cyh^ of iron, at 1^. 08. 8d. per cwt. 1 

18. What<<^ 2S lb. of tea, at 5s. 7d. per lb. ? 
19« What cost 32 lb. of coffee, at Is. 8d. per lb. 1 

20. What cost 23 lb. of tea, at 4s. 3d. per lb. t 

Nate* Find the price of 21 lb. and then of 2 lb. and add 
them together, Art IV. 

21. What cost 20 yds. of ck>th, at 8s. 9d. per yd. t 

22* What cost 34 cwt of rice, at 1£. Is. 8d. per cwt T 

23. If an ounce of silver cost 6s. 9d., what is that per lb. 
TrOT 1 What would 2 Ib^ 7 oz. cost 1 

24. What is the value of 38 yds. of cloth, at 2jff. 6s. 4d. 
peiYd.? \ 

25. A man bought a bushel of corn for 5s. Sd., and a 
bushel of wheat for 7s. 6d. ; what did the whole amount to 1 

26k How much silver in 6 table spoons, each weighing 5 
07* 10 dwts. ? 

27« A man bought two loads of hay, ope weighing lA 
cwt 3 onu, and the i»ther 19 cwt 1 qr. ; how much in both!? 

28^ A man bought one load of hay for 7£. 3s., and 
^^Aer for 6£« 8s. 4d. ; how much did he give for both ? • 

!t9. A man. bought 3 vessels of wine ; the first containedn 
18 gi^ons ; the second 15 gals. 3 crts. ; and the third 1 i 
gals. 2 qts. 1 pt How much in the*3 vessels t 

30« Amerchant bought 4 pieces of cloth. The first con- 
tuned 18 yds. 3 q^s. ; the second 23 yds. 1 qr. 3 nls. ; the 
third 25 yds. ; and the fourCh 16 yds. 2 qrs. 2 nls. How' 
many yards in the whole ? 

31. A man bought3 bu. 2 pks. of wheat at one time ; 18 
l|u. 3 nks. at another time ; 9 bu. 1 pk« 5 qts. at a third ; 
and lo htt. pk* 7 qts* al.Oi fourth. liow many bushels did 
he buy in the whole 1 

82. A mfui bought a cask of raisins for 1<£. I8s. 4d. ; 1 
Jh* Of coffee for Is. Od. ) 1 cwt of cocoa for 3£. 179. \ 1 keg 
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of molasses for 138. 7d. ; 1 box of lemons for 1£. 38.; 1 
bushel of com for 4s. 3d. How much did the whole amount 
to? 

33. A man bought 4 bales of cotton. The first contained 

4 cwt. 2 qrs. 16 lb. ; the second 3 cwt 1 qr. 14 lb. $ the 
third 5 cwt qr. 23 lb. ; and the fourth 4 cwt. 3 qrs. What 
was the weight of the whole 1 " 

34. A merchant bought a piece of cloth, containing 19 
yds. 3 qrs., and sold 4 yds. 1 qr. of it ; how much hiS he 

^.left? 

35. A grocer drew out of a hhd. of wine 17 gals. 3 qts. ; 
how much remained in the hogshead ? 

36. A bought of B a bushel of wheat for Vs. 6d. He gave 
him 1 bushel of com worth 5s. 3d. and paid the rest in 
money. How much money did he pay 1 

* 37. C bought of B a bale of cotton for 18£. 48. and B 

bottght of C 4 barrels of flour for d£, 38. C paid B ihe rest 

in money. . How much money did fa^ pay ? 

38. If from a piece of cloth, containing 9 yds. you cat off 

1 yd. 1 qr., how much will there be lefl ? 
f 39. If from a piece of cloth, containing IS yds. 1 qr. you 

cut off 3 yds. 3 qrs., h?5w much will be left ? 

40. If .from a box of butter, containing 15 lb. then be 
taken 6lb. 3 oz., how much will be left 1 

41. A man sold u, box of butter for ITs. 4d., and in pay 
received. 7 lb. of sugar, worth 9d. 2qr. per Ib^ and the rest in 
money. How much money did he receive 1 

42. A i:ountryman sold a load of wood for 2^. 8s. and 
. received in pay 3 gals, of molasses at 2s. 3d. per gd., 8 lb. 
,of raisins at lOd. per lb., 1 gal. of wine at lis. 3d., a%d ' 

rest in money. How much money did he receive ? 

^ 43. A smith bought 17 cwt 8 qrs. of iron, and after 

ing wrought a few days, wishing to know how much of it he 

had wrought, he weighed what he had left, and found he had 

5 cwt. 1 qr. 13 lb. How much had he wrought t " 

, 44. A merchant bought 110 bars of iron, weighing 53 
Gwt. 1 qr. 11 lb., of which he sold 19 bars, weig^g 9 cwt 
3 qrs. 15 lb. How much had h^eft ?' %» ^ 

45. A merchant bought 17 cwt. 2 qrs. I lb* bf sugar, and 
sold 13 cwt 3 qrs. 17 lb. How much remains unsmd? 

46. From a piece of doth, which contained 43 yds. f. qr., 
a taiior cut 3 suits, containing 6 yds. 2 qrs. 2 nls. sack. 
How much cloth was there left t 



O lU. 



40 ARITHMETIC. Parti. 

47. The revolationary war between England and Ameri* 
ca commenced April 19th, 1775, and a general peace took 
place Jan. 20th, 1 783. How long did the war continue ? 

48. The war between England and the United States 
commenced Jane 18th 1812, and continued 2 years 8 
months 18 days. When was peace concluded ? 

49. The transit of Venus (that is, Venus appeared to pass 
over the sun) A. D. 1769;. took place at Greenwich, Eng. 
June. 4tbt ^' h. 20 inin. 50 sec. morn. Owing to the diffec- 
ence of longitude between London and Boston it would take 
place 4 hours 44 min. 16 sec earlier by Boston time. At 
what time did it take place at Boston ? 

X. 1.* If 1 yard of cloth is worth 2 dollars, what is ^^ of 
a yard worth ? 

2. What is ^ of 2 dollars? 

3« If 2 dollars will buy 1 lb. of indigo, how much will I 
dollar buy ? How much will 3 dollars buy ? How much 
will 7 dollars buy ? How much will 23 dollars buy ? How 
much will 125 dollars buy. 

4. At 3 shillings per bushel, what will | of a bushel of 
corn cost ? What will^ | of a bushel cost ? 

5. At 3 dollars a barrel, what part of a barrel of cider will 
1 dollar buy ? What part of a barrel will 2 dollars buy ? 
How much will 4 dollars buy 1 How much will 5 dollars 
buy ? How much will 8 dollars buy ? How much will 2S 
dollars b jy t 

6. At 3 dollars a box, how many boxes of raisins may be 
bought for 125 dollars ? 

JL dflow many bottles, holding 3 pints each, may. be filled 
4H 85 gallons of cider ? 

9. At 4 dollars a yard, how much will -J^ of a yard' of cloth 
cost ? How much will | of a yard cost ? How much will 
I of a yard cost? . ^ 

9. A 4 dollars a box, what part of a box of oranges may 
be bought for 1 dollar ? What part fbr 2 dollars ? What 
part for 3 dollars ? How many boxes may be bought for 5 
dollars ? How many f<^r 19 dollars ? 

10. At 4 dollars a barrel, how many barrels of rye flour 
may be bought for 327 dollars ? 

11. At 5 dollars a cord, what will -^ of a cord of wood 

* $f? Flist Ii«8soos, sect lU. art> 13 
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cost f What win f cost ? What will | cost ? What will 
J- cost 7 WhafwiHl cost? What will f cost ? 

12. At 5 dollars a week, what part of a week's board can 
I have for 1 dollar 1 What part for- 2 dollars ? What part " 
for 3 dollars 1 What part for 4 dollars ? How long can I be 
i)oarded for 7 dollars 7 How long hr 18 dollars 7 How long 
for 39 dollars 7 

13. At 5 dollars a barrel, how many barrels of fish may be 
bought for $453 7 

. 14. If a firkin of butter cost 6 dollars, how much will j- 
of a firkin cost 7 How much will f cost 7 How much wiH 
f cost 7 How much will ■} cost 7, How much will y cost 7 

15. At 6 dollars a ream, what part of a ream of paper may 
be bought for 1 dollar 7 What part for 2 dollars 7 What 
part for 5 dollars 7 How many reams may be bought for 17 
dollars 7 How many will 56 dollars buy 7 

16. At 6 dollars a barrel, how many barrels of flour may 
be bought for 437 dollars 7 

17. If a stage runs at the rate of 7 miles in an hourj in ' 
what part of an hoiir will it run 1 mile 7 In what part of an 
hour will it run 3 miles 7 In what part of an hour will it run 
5 miles 7 In what time will it run 17 miles 7 In what time 
will it run 59 miles 7 In what timte will it riin from Boston 
to New York, it being 250 miles 7 

18. At 8 dollars a chaldron, how many chaldrons of coals 
may be bought for 75 dollars 7 

19. At 5 dollars a ream, how many reams of paper may 
be bought for 253 dollars 7 

20. At 7 dollars a barrel, how many barre]^ of flour may 
bo bought for 2,434 dollars 7 

21. At 9 dollars a barrel, how many barrels of beef wfff 
he bought for 3,827 dollars 7 

22. At 8 dollars a cord, how many cords of wood may be 
bought for 853 dollars 7 

. ^. At 17 cents per lb., how many pounds of chocolate 
may be bought for $1,007 How many lb. for $2.00 7 How 
many lb. for $8.87 7 

24. At 25 dollars per cwt. what part of 1 cwt of cocoa 
may be bought for 1 dollar 7 What part for 3 dollars 7 What 
part for 8 dollars 7 What part for 18 dollars 7 How many 
cwt. may be bought for 2,387 dollars 7 

25. At 28 dollars per ton, how many tons pf hay ittay 
bought for $427 7 

4» 
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26. If 32 dollars will bay 1 thousand of stares, what part 
of a thousand may be bought for 1 dollar ? ••What part of a 
thousand may be bought for 2 dollars? What part of a 
thousand may be bought for 7 dollars ? What put for 15 
dollars 1 What part for 27 dollars ? How many thousands 
may be bought for 87 dollars 1 How many for $653 1 

27. At 45 cents per gallon, what pai:t of a gallon may be 
bought lor 1 cent ? Wnat part for 8 cents ? What part for 
8 cents ? What part for 17 cents 1 What part for 37 cents ? 
What part for 42 cents ? How many gallons may be bought 
for $17.53 1 

28. At 138 dollars per ton, what part of a ton of potash 
may be bought for 1 dollar? What part for 17 dollars? 
What part for 35 dollars ? What part for 87 dollars ? What 
part for 115 dollars ? How many tons may be bought for 
$875 ? How many tons for $27,484 ? 

29. At $6.75 per barrel, what part of a oarrel of flour 
may be bought for lucent ? What part for 17 cents ? What 
part for 87 cents ? What part for $2.87 ? How many bar- 
rels may be bought for $73.25 ? 

30. At 73 cents a gallon, bow many gallons of wine may 
be bought for $35.00 ? 

31. At $2.75 per cwt., how many cwt of fish may be 
bought for $93.67 ? 

^. If a ship sail at the rate of 132 miles in a day, in 
how many days will she sail 3,000 miles ? 

33. If a ship sail at the rate of 125 miles per day, how 
long will it take her to sail round the world, it being about 
24,911 mUes ? 

34. How much indigo, at 2 dollars per lb*, must be given 
fiur' 19 yds. of broadcloth, at 7 dollars per yard ? 

35. How many bushels of corn, at 5s. per bushel, must be 
gvren for 23 bushels of wheat, at 7s. per bushel ? 

36i How many lb< of butter, at 23 cents per lb. must be 
given for 5 quintals offish, worth $2.25 per quintal 1 

37. How many bushels of potatoes, at 3s. per bushel, must 
be given for a barrel of flour, worth 7 dollars and 4 shil- 
limi? 

36. At 2£. 38. per barrel, how many shillings wiH 7 bar* 
rek of flour come to 1 How much brandy, at 6s. per gal. . 
will iMake to pay for it 1 

39. If 63 £^lons of water, in 1 hour, run into a cistern- 
oontaitting 45^ gallons, in what time will it be filled ? 
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40. At 4fl. 3d. per bushel, what part of a bushel will Id. 
buy 1 What pAt of a bushel will 6d. buy 1 What part of ^ 
bushel will Is. or 12d. buy 1 How many bushels may be. 
bought for 2<£. i6s. 4d ? 

41. At Ss. 4d. per gallon, how many gallons of wine may 
be bought for 17<£. 3s. 8d. ? 

42. At' lis. 6d. per gallon, how many gallons of brandy 
may be bought for 43jf . ? 

i^ A buys of B 3 cwt 3 <irs. of sugar, at 9 cents per 
lb. ; 2 hhds. of brandy at $1.57 per gallon ; and 8 qqls. of 
fish at 82.55 per qql. In return, B pays A 925.00 in cash ; 
150 lb.' of bees-wax, «t $0.40 per lb. ; and the rest in flour 
at $7.50 per barrel. How many barrels of flour must B 
give AT 

44. 785 are how many times 4 1 

45. 2,873 are how many times 81 

46. 8,467 are how many times 9 ? 

47. 2,864 arc how many times 14 ? 

48. 43,657 are bow many times 28 1 

49. 27,647 are how many times 78 1 

50. 884,673 are how many times 153 T 

51. 181,700 are how many times 437 1 

52. 984,607 are how many times 2,467 1 

53. Divide 1,708,540 by 13,841. 

54. Divide 407,648,205 by 403,006. 

55. Divide 100,000,000 by 12;478. 

XI. ^ 1. At 10 cents per lb., lu>w many lb. of beef may be 
bought for $0.87 ? 

2. At 10 cents per lb.' how many lb. of cheese may be 
bought for $3.54 ? 

3. At lOd. per lb. how many lb. of raisins m&y be bought 
for 13s. 4d. ? 

4. Suppose yon had 243 lb., of candles, which you wished 
to put into boxes containing 10 lb. each ; how many boxes 
would they fill ? 

5. At 10 dollars a chaldron, how many chaldrons of coal 
majr be bought for 749 dollars ? 

6. At $1.00 per bushel, how many bushels of corn can 
you buy for $43.73 ? 

7. If you had 32,487 oranges, which you wished to put 
Into boxes containing 100 each, how man? boxes C^M you 
«lt 
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8. At $1.00 per lb. how many lb. of hjson tea may be 
bought for $243.84 1 ' • 

9# At $10.00 per bbl. how many barrels of pork may be 
bought for $247.63 ? 

10. At $100.00 per ton, how many tons of iron may be 
bought for $8,734.87 ? 

11. In 78 how maiiy times 10? 

12. In 3,876 how many times 10 ? 

13. In 473 how many times 100 1 

14. In 6,78:) how many times 100? 

15. In 48,768 how many times 100 ? 

16. In 475,384 cents how many dollars 7 

17. In 5,710,648 how many times 1,000 ? 

18. In 1,764,874 mills how many cents? How many 
dimes ? How many dollars ? 

19. In 4,710,074 mills how many dollars ? 

XII. 1. What part of 5 lb. is 3 lb. ? 

2. What part of 7 yards is 4 yards ? 

3. What part of 7 yards is 10 yards 1 

4. What part of 3 yards is 5 yards l 

5. What part of 4 oz. is 7 oz. ? 

6. What part of 7d. is lOd. ? . 

7. What part of 17 cents is 9 cents T 

8. What part of 9 cents is 17 cents ? 

9. What part of 35 dollars is 17 dollars 7 

10. What part of 17 dollars is 35 Hollars T 
. II. 4 dollars is what part of 67 dollars? 

12. 67 dollars is what part of 4 dollars ? 

13. What tMcrt of 103 rods is 17 rods ? 

14. What part of 17 rods is 103 rods ? 

15. What part of 256 miles is 39 miles ? 
i(S, What part of 39 miles is 256 miles ? 

17. What part of 287 inches is 138 inches ? 

18. What part of 38,649 farthings is 8,473 farthings ? 

19. What part of 907,384 is 3,906 ? 

20. What part of 384 i» 90,483 ? 

21. What part of Id. is I farthing ? What part of Id. i»- 
2 farthings ? 3 farthings ? 

22. What part of Is. is Id. ? 2d. ? 3d. ? 4d. ? 5d. ? Od. t 
7d.? lid. ? 

23. What part oi \% is 1 farthing ? 2 farthings ? 3 far- 
. things? 7 farthings? 13 farlbings? 35 fartljngs ? 
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24. What part of Is. is Id. 3 qr. 1 2d. Iqr. ? 9d. 2qr. T 
Note. Reduce the pence to farthings. 

25. What part of 1£. is 1 shiUing ? 2 shilUngs t 7 shil- 
lings ? 17 shillings? 

26. What part of 1;^ • is 1 penny ? ST pence T 7 pence 1 
25 pence ? 87 pence 1 147 oence ? 

27. What part of 1£. is 2s. 5d. ? 

Note. Redace the shillings to pence.^ 

28. What part of l£. is 7s. 4d T 

29. What part of l£. is 13s. 8d. ? 

30. What part of 1;^. is 48s. lid. T 

31. How many farthings are there in 1;^. ? 

32. What part of 1<£. is 1 farthing 1 3 farthings 1 7 far^ 
thhigs? 18 farthings'! 53 farthings'! 137 farthings 1 487 
fartlungs t 

33. What part of l£. is 7d. 3qr. ? 

34. What part of 1£. is i Id. 2 qr. ? 

35. What part of 1^. is 4s^ 7d. 1 qr. ? 

Note. Reduce the shillings and pence to farthings* 

36. What part of 1<£. is 13s. 8d. 2qr. 1 

37. What part of a gallon is 1 quart ? 

38. What part of a gallon is 1 pint 1 

39. What part ol a gallon is 1 gill ? 

40. What part of a gallon is 7 gills ? 

41. What part of a gallon is 2 qts. 1 pt. 3 gis. t 

42. What part of 1 hhd. is 1 gallon ? 17 gallons 1' 
» 43. What part of 1 hhd. is 1 gill 1 43 gills ? 

44. What part of 1 hhd. is 17 gals. 3 qts. 1 ijt 2 gills t 

45. What part of 1 qr. is 1 lb. ? 13 lb. T 

46. What part of 1 lb. is 1 oz. Avoirdupois? 11 oz* t 
' 47. What part of 1 lb. is 1 dram ? 15 drams ! 

48. What part of 1 lb. is 13 oz. 11 dr. ? 
• 49. What part of 1 qt. is 1 dram ? 43 drams t 
60. What part of 1 qr. is 17 lb. 1 1 oz. 8 dr. t 

51. What part of 1 year is 1 caliendar month 1 7 months ? 
II months? 

52. What part of a calendar month is 1 day ? 3 days ?■ 
17 days ? 

53. What part of 1 hour is I minute ? 17 minutes? 

54. What part of 1 day is 1 minute ? 13 minutes I 

55. What part of 1 day is 7 h. 43 min..? 
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56 What part of 1 day is 1 second 1 T3 seconds ? 35S 
seconds? 

57. What part of 1 day is 13 h. 43 min. 57 sec. ? 

58. What part of a year is 1 second, allowing 365 days 6 
hoars to the year 1 8,734 seconds ? 

59. What part of ^ jpar is 123 d. £7 h. 43 min. 25 sec. ? 

60. What part of 8s. 3d. is 1 penny 1 8 pence 1 3s. 4d. ? 

61. What part of 16s. 9d. is 5s. 3d. 1 

62. What part of a dollar is 43 cents ? 
6a What part of 5 dollars is 72 cents ? 

64. What part of 3.£. is 1 shilling ? 17 shillings 1 

65. What part of &^. is one penny ? 11 pence T 4s. 8d. 7 

66. What part of 4£. 7s. 8d. is 13s. 6d. ? 

67. What part of 1S£, 8s. 5d. is 3^. 7s. 6d. ? 

68. What part of 3 yards is 1 quarter of a yard ? 

69. What pait of 16 yds. 1 qr. is 7 yds. 3 qrs. ? 

70. What part of 13 yds. 3 qrs. 1 nl. is 4 yds^ ^qrs. 3 
nls.? 

71. What part of 2 yds. 3 qrs. is 7 yds. 2 qrs. ? 

72. What part of 3 days is 5 minutes 1 

73. What part of IS d. 3 h. is 13 d. 4 h. ? 

74. What part of 5 d. 13 h. 18 min. is 26 d. 4 h. 7 nm. 1 

75. What part of 43 gals. 3 qts. 1 pt is 27 gals. 2 qtsv? 

76. What part of 17 gals. 1 qt. is 87«ga]s. 2 qts. ? 

77. What part of 2cwt 1 qr. 17 lb. is 1 cwt 3qrs. 191b. 1 

78. What is the ratio of 8 to 5 1 

79. What is the ratio of 5 to 8 ? 

80. What is the ratio of 28 to 9 ? 

81. What is the ratio of 9 to 28 ? 

82. What is the ratio of 1 17 to 96 ? 

83. What is the ratio of 57 to 294 1 * 

84. What is the ratio of 3,878 to 943 1 



XIII. 1.* If a &mily consume -| of a barrel of flour int 
week, how many barrels will last them 4 weeks? How 
many barrels will last them 17 weeks ? 

2. If 4- of a barrel of cider will serve a family 1 week, 
how many barrels will serve them 11 weeks ? How many 
barrels will serve them 28 weeks ? 

3. In V how many times 1 ? In y how many times 1 1 

See First Lessons, Sect. VIII. An. Bl 
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4. If -^ of a cbnldron of coals will supj^y a fire 1 d^, 
how manj chaldrons will sapply it 57 days at that ratet 

5. Rednce fj- to a mixed number. 

6. In ^ of a bushel how many bushels ? 

7. Rednce 4f to a mixed number* 

8. In ^ of 1£* how many pounds ? 

Note. This question is the same as the following. 

9. In 387 shillings how many pounds ? 

10. In ^ of a shilling how many shillings ? 

11. In 437 pence how many shillings ? 

152. In y^ of a pound Avoirdupois, how many pounds t 

13. In 134 oz. Avoirdupois how many pounds 7 

14. In ^ of a guinea how many guineas ? 

15. In 322 shilUogs how many guineas, at 28 shillings 
each t 

16. In ^ of a day how many days ? 

17. In 476 hours how many days ? 

18. In *f^7 of an hour how many hours ? 

19. In 9,737 minutes how many hours ? 

20. In *||^* of a year how many years 1 

21. In 433^2 days how many years, allowing 365 dayf 
to the year ? 

5^. In "fllf ® of af year how many years ? 

23. Reduce ^ to a mixed number. 

24. Reduce ^|^^ to a mixed number. 

25. Reduce ^i^ to a mixed number. 

26. Reduce ^y^Hif^ to a mixed number. 

XIV. 1.* If ^ of a cord of woo^will supply two fires 1 
day, how many days will a cord supply them t How voMXty 
days will 3 cords supply them ?. How many days wiA lo 
QcS^ supply them ? 

2. How many 7ths are there in 1 ? How many 7ths are 
there in 3 ? How many in 13 ? 

3. If j- of a barrel of beer will serve a family 1 day» how 
many jays will 1 barrel serve them ? How many days will 
7| barrels serve them ? How many days will 13| barrels 
aerve them ? Hqw many days will 43f barrels serve them ? 

4. In 1 how many 8ths 1 In 7| how many 8ths 1 In 
13} how many 8ths ? In 43f how many 8ths 1 

5* If -^ of a barrel of flour will serve a family 1 week> 

* Sett nm LeMOBs, Sect. vm. Alt A. 
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how many weeks will 2^ barrels serve them ? How many 
weeks will 13^ serve them 1 

6. In 13jV how many 15ths ? 

7. If ^ of a barrel of flour will servt; 1 man 1 day, how 
many men will 7-^ barrels serve ? How many men will 
4344- barrels serve ? 

8. Reduce 7-^^ to an improper fraction. 

9. Reduce 4314 ^^ ^^ improper fraction. 

10. In 13{- bushels how many -^ of a bushel ! 

11. In 23|^ barrels how many barrels ? 

12. In 4/^ shillings how many j^^ of a shilhng ? That is, 
in 4s. 5d. how many pence ] 

13. In S^ff£> how many 2V of a pound ? That is, in S;^ 
7s. how many shillings ? 

}4. In 15|^ days how many -^^ of a day ? 

15. In 15 d. 11 h. how many hours ? 

16. In 17f ^ hours how many ^ of an hour 1 

17. In 17 h. 43 min. how many minutes ? 

18. In 7-^j cwt. how many ^-fy of 1 cwt. 1 

19. In 7 cwt. 37 lb. how many poiyids 1 

20. In lB/i^ cwt how many -5^ of 1 cwt. 1 

21. In 237 j^ how many ^ ? " 

22. Reduce 437^'^ to an improper fraction. 

23. Reduce 63^\^ to an improper fraction* 

XV. 1.* Bought 7 yards of cotton cloth, at | of a dollar 
per yard ; how many dollars did it come to 1 

2. If a horse consume ^ of a bushel of oats in 1 dLy, how 
many bushels will he consume in 15 days ? 

3. If a family consume |- of a barrel of flour in a weoik, 
how many barrels would they consume in 17 weeks ? 

4. If ^ of a ton of hay will keep 1 cow through th^. wi4i 
ter, how many tons will keep 23 cows the same time ? 

5. If a pound of beeswax cost ^^ of a dollar, how many 
dollars will 7 lb. cost ? 

6. If 1 lb of chocolate, cost ^ of a dollar, what will 27 lb. 
cost ? 

7. If one lb* of candles cost -^^ of a dollar, what will 43 
lb. cost 1 

8. At ^ of ^ dollar a pound whsikt cost 87 lb. of sheath* 
log copper ] 

^ JSee First Leaaoos^ Beet IX. Alt. A 
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9. At fl of a dollar a gallon, what will 1 hhd. of molasses 
cost? 

10. At -^'of a dollar a gallon, what cost 3 hhds of mo- 
lasses i 

11. At fo^ of a dollar a gallon, what cost 5 hhds of rum 1 
12.* At 7| ddlars per cwt. what cost 5 cwt. of lead t 

13. At 13| dollars per thousand, what cost 8 thousand of 
staves? 

14. At 14f dollars per barrel, what cost 23 barrels of fish 1 

15. If a yard of cloth cost 383^ shillings, what cost 15 
yards 1 

16. If a barrel of beef cost 54f^ shillings, what cost 23 
barrels t 

17. If 1 gallon of gin cost ^^ of 1^. what cost 1 hhd. 1 

18. At 2ji^^. per barrel, what cost 17 barrels of flour 1 

19. A man failing in trade is able to pay only ^ of a dol*- 
lar on a doUar, how much will he pay on a debt of 5 dol- 
lars ? How much on 53 dollars ? 

20. A man failing in trade is able to pay only ff of a doI« 
lar on a dollar, how much will he pay on a debt of 75 dol- 
lars ? How much on a debt of 153 dollars ? 

21. Suppose the duties on tea to be -^ of a dollar on 1 
lb., what would be |hc duties on 738 lb. ? 

22. A man iailing in trade is able to pay only ffX of a 
dollar on a dollar, how much can he pay on a debt of 873 
dollars! 

23. How much is 5 times ^ ? 

24. How much is 7 times ^^ t 

25. How much is 17 times ^? 

26. How much is 9 times ^VV ^ 

27. How much is 35 times ^U ^ 

28. How much is 237 times jV^ 1 

29. Multi|>ly ^ifr by 238. 

30. Multiply T^ by 1003. 

31. Multiply yfll^ by 5060. 

32. Multiply TiffHir l>y ««'• 

XVL l.f If a piece of linen cost 24 doflars, What will ( 
of a piece cost ? 
8. If 3 chaldrons of coal cost 36 d<rilars, what part of 36 

* See Fint Lessons, Sect. |X. ArL-B. 
1^ First LeiB9iiS| t^eet. V. and X 

6 ' ' ' 
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dollars will IchaMron cost? How much will a cbaldroa 
cost! 

3. If 7 lb. of chocolate cost 91i»4, what part of 91.54 will 
1 lb. cost t What is | of (1.54 ? 

4 If 9 yards of cloth cost 126 dollars^ what part of 125 
dollars will 1 yard cost 1 How mach will it cost per yard 1 

5. If 17 chaldrons of coal cost 136 dollars, what part of 
136 dollars will 1 chaldron cost T What is ^ of 13&dollars ? 

6. A ticket drew a prize of 652 dollars, of which A own- 
ed j^ ; what was A's share of the money ? 

7. A privateer took a prize worth 36,960 dollars, of Which 
the captain was to have |-, the first mate -f^, the second mate 
f^, and the rest. was to be divided equally among the crew, 
which consisted of 50 men; what was the share of each offi- 
cer, and of each sailor 1 , 

8. If a man travel 38 miles in a day, now far will he 
travel in 74 days t 

9. At 92.48 per barrel, what will 5| barrels pf cider cost ? 

10. At 91.38 a bushel, what will 8^ bushels of rye cost ? 

11. At 91*83 per bushel, what will ^ of a bushel of wheat 
costt What will I cost 1 

12. At 97.23 per barrel, what cost 4^ barrels of flour t 

13. At 91*92 per gallon, what cost ^ of a gallon of bran- 
dy 1 That 18^ wtet cost 1 quart ? ^ 

14. At 94.20 per box, what cost ^ of a box of oranges ? 
What cost 4of a box ? What cost 1| boX ? 

15. At 92.20 per lb., what cost | of a lb. of indigo ? 
What cost 7| lb« t 

16. At 92.25 per quiota], what cost | of a q^. of fish ? 
What cost llf qqls. 1 

17. At 97.75*per cwt, what cost } cwt. of sugar T What 
eo0t f cwt 1 What cost | cwt ? 

18. At 97;25 per casHi what cost 3} casks of Malaga nuk 
s|ns1 

19. At 90.75 per bushel., what cost 18^ bushels of In«> 
dian com 1 

20. At 96.78 per barrel, what cost | of a barrel of flour T 
What cost f of a barrel 7 

SI. At 97.86 per barrd^ what cost 18f barrels of flour T 

22. If 7 bushds of oals cost 92.94, what part of 92.94 
will 1 bushel cost 1 What is ^ of 92.94 1 

23. A man bought 8 sh^ for 960.24 ; what pax* i>i 
960.24 did 1 sheep cost t What is | of 960^4 ? 
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24. A merchant bought 13 barrels of flour for 982.44 ; 
what part of $82.44 did 1 barrel cost ? What is X of 
$82.44? 

25. A merchant bought 18 bhds. of brandy for $1,G92.00; 
what part of $1,692.00 did 1 hhd. cost ? What did it cotit 
per hhd. ! 

26. If 37 lb. of beef cost $2.96, what pat« of $2 >^ will 1 
IBf cost ? What is 3V of $2.96 1 

27. If 1 hhd. of rum cost $52.92 what part of $52.^ wiU 
4 gallon cost ? How much will 1 gallon cost ? 

28. At 43 cents a gallon, what will 15| hhds. of molasses 
come to ? 

29. How many inches are there in a mile 1 
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;5 barley-corns (oar.; 
12 inches 


make 1 men, marked 
I foot 


m. 
ft. 


3 feet 


1 yard 


yd. 


5^ yards or ) 
16i feet f 


\ or pole 
1 rarlong 


rod. 


poL 


40 poles 


fur. 


8 furlongs 


1 mile 


mL 


3 miles 


1 league 


L 


60 geographical miles, 
69} statute miles 


^' J 1 degree nearly, 


tdeg. 


360 degrees the circumference of the earth. 


. 


Also 4 inches i 


make 1 hand 




5 feet 


I geometrical 
1 fiithom 


pace ' 


6 JTect 


■• 


6 points 


1 line 




^ 12 lines 


1 inch 





30« How many geographical miles is it round the earth 1 
. 31. How many statute miles round the earth ? 

32. How many inches in 15 miles ? 

33. How many rods round the earth ? 

34. How many barley-corns will reach round the earth ? 

35. At $25.00 per too. what will 1 cwt. of hay come to t 

36. If 6 horses eat 18 lUshels of oats in a week, what part 
of 18 bu. will 1 horse eat in the same time 1 What part of 
18 bu. will 5 horses eat ? What is f of 18 bu. 1 

37^ If a man travel 35 miles in 7 hours, how many miles 
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wiU he travel in 1 hour 1 How many in 12 hours ? How 
many in 53 hours ? 

38. If % stage run 96 miles in 12 hours, how many miles 
wiH it run in 15 days 5 hours, at that rate, if it run 12 
hours each day ? 

39. At $30.00 a ton, what will 7 tons 8 cwt of hay come 

40. A man, afler travelling 23 hours, found he had tra* 
Telled 1 15 miles ; how far had he travelled in an hour^ sup- 
posing he had travelled the same distance each hour ? how 
far would he travel in 47 hours at that rate 1 

41. If 1 hhd. 20 gal. cost $lia69, -what is it a gallon ? 
How much is it per hhd. ? How much would 3 hhds. 17 
gal. come to, at that rate 1 

42. If 18 gal. ^ts. of wine cpst $33.75, what is it a 
quart 1 What will i hhd. 43 gals. 2 qts. come to, at that 
ratet 

43. If 3 qrs. 13 lb. of cocoa cost $14.55, what is it per 
lb. ? How much will 47 lb. come to, at that rate ? 

44. If 1 cwt 3 qr. 7 lb. of cocoa cost $32.48, what ia it 
per lb. ? What would be tfaeeprice of .3 cwt. 2 qrs. 5 lb. at 
that rate ? *.«».' 

45. If 1 oz. of silver be worth 6s. 8d., what is that per 
dwt. 1 What would be the price of a silver cup, weighing 
10 oz. 14 dwts. ? _ 

_. 46. ILl^:wt^3-qrs. ^Ib; of tobacco cost $54.75, what 
will 3 cwt 2 qrs. 5 lb. cost at that rate t 

47. If 6 horses will consume 19 bu. 2 pks. of oats in 3 
weeks, how many pecks will 17 horses consume in the same 
time ? How many bushels ? 

48. A ship was sold for <£568, of which A owned f ; what 
was A's part of the money ? 

49. If 3 yds. 3 qrs. of broadcloth cost $30.00, what will. 
7 yds. cost 1 

50/ If 37 yds. of cloth cost $185.00, what will ISJ yds, 

CQStt 

*51. If 23 yds. of cloth cost $230.00, what will 1 qr. coat 1 
What will 1 ell English cost ? What will 17| ells cost t 

52. If a chest of Hyson tea, weighing 79 lb., cost 32j^. 
] Is. 9d., what would 43 lb. come to at that rate ? 

53. If 9 cwt. 3 qrs. 4 lb. of tallow cost $109.60, what 
will 1 cwt cost 7 

54. If the distance from Boston to Providence be 40 miles» 
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■ 

how many times will a carriage wheel, the circumferehce of 
which is 15 fl. 6 in., turn round in going that distance ?• 

55. If the forward wheels of a wagon are 14 fl. 6 in., and 
the hind wheels 15 ft. 9 in. in circumference, how many 
more times will the forward wheels turn round than the hind 
wheels, in going from Boston to New York, it being 243 
mires ? , ^ 

«^6. How many times will s*^? 97 ft 6 in. long, sail her 
le/igth in the distance of 1,200 mnea 1 

57. If 1 bushel of oats will serve 3 horses 1 day, how 
much will serve 1 horse the same time ? How much will 
serve 2 horses ? 

58. If I bushel of corn will serve 5 men 1 week, h&w 
ftiuch wiir serve I man the same timet How much will 
serve, 3 men 1 

59. ^f you divide 1 gallon of beer eqUlly among 5 men^ 
how much would you give them apiece 1 If you divide 2 
gallons, how much would you give them apiece ? If you di« 
vide 3 gallons, how much woiild you give them apiece ? If 
you divide 7 gallons, how much would yon give them apiece T 

60. What is ^ of 1? What is | of 2 I What is | of 3 1 
What is I of 7 ? * 

61 . IC 7 yar^ of cloth cost 1 dollar, what part of a dollar 
^111 1 yard cost 7 If 7 yards cost 2 dollars, what part of a 
dollar would 1 yard cost ? If 7 yards cost 5 dollars, what 

j part of a dollar would 1 yard cost 7 If 7 yards cost 10 dol« 

• far{i, what jKirt of a dollar will 1 yard cost 1 How many dol- 
lars? 

62. What is | of 1 ? What is | of 2 7 of 3 7 of 5 ? of 10 I 

63. If you divide 1 gallon of wine equally among 13 per« 
sons, how much would you give them apiece 7 How much 
if you divide 2 gallons 7 How much if you divide 3 gallons 1 
5 gallons 7 11 gallons 7 15 gallons 7 23 gallons 7 57 gal« 
Ions 7 

64. What is T^^oni of 2 7 of 3 7 of 5 7 of 11 7 of 33 I 
-of 57 7 

65. If you divide 1 dollar equally among 23 persons, what 
part of a dollar \^ould you give them apiece ? If you divide 
2 doUarB, what part of a dollar would you give them apiece I 
7 dollars 7 18 dollars 7 34 dollars 7 '87 dollars 7 253 doh 

• lars 7 

66. What is kSj of 1 7 of 2 7 of 7 7 of 18 7 of 31 7 of 87 » 
of 253 7 

5* 
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67. If 8 barrels of flqur cost 63 doHars, what is that a 
barrel ? What will 13 barrels cost ? 

68. If 17 lb. of beef cost $1.43, what is that per lb. ? 

69. If 57 lb. of raisins cost $8.37, how much is that per 
lb.t What will 43 lb. cost ? 

70. If 1 cwt. 3 qrs. 15 lb. of sugar cost $19.53, how 
mdch is it per lb. 1 What will 6 cwt. 1 qr. 23 lb. cost ? 

71. If 15 yds. 3 qrs. of broadcloth codt $147.23, in^ftl 
will 1 qr. cost ? What will a yard cost ? What will 57 
yards cost ? 

. 72. Bought 3 hhds. of wine fbr $257.00 ; what was it per 
gallon V What would 5 pipes cost at that rate 1 

73. If 2 bushels of wheat is sufficient to sow 3 acres, what 
part of a bushel will sow 1 acre ? How much will sow 5 
acres? 

74. If 5 barrelfi^f cider will serve 8 men 1 yei^ what 
part of a barrel will serve 1 man the same time ? How 
much will serve 17 men 1 

75. If 5 barrels of flour will serve 23 men 1 month, what 
part of a barrel will serve 1 man the same time ? How much 
will serve 75 men 1 

76. If 3 acres produce 43 bushels of wheat, what part of 
an acre will produce 1 bushel 1 How much will produce 7 
bushels ? How much will produce 28 bushels ? How mudh 
will produce 153 bushels ? 

77. If 7 acres I rood produce 123 bushels '3^s. of wheaj^ 
how much will 1 rood produce ? How much will 25 acres . 
produce ? 

Note. 4 roods make 1 acre. 

78. If 9 acres 1 rood produce 136 bushels of rye, what 
part of a rood will produce 1 bushel % How many acres will 
produce 500 bushels ? 

) 79. If 435 men > consume 96 barrels of provisions in 9 

j months, how many barrels will 2,426 men consume in the 

same time? ^ 

'80. At 23 cents per gallon, what will | of a hl|9. of mo- 
lasses come to ? t ^ 
* 81. At 14 cents per lb., what will 4 of 1 oWt. of raisins 
. come to? 

82. How many shillings in 4 of 1;^ . 1 

83. How mairy:,pence in i of a shilling ? 

84. How many pence in | of a shiUing ? 
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85. How many farthings in | of a penny ? 

86. Find the value of | of a shilling, in pence and farthings. 

87. Find the value of ^ of a shilling, in pence and &rthings. 

88. Find the value of | of 1;^., in shillings and pence. 

89. Find the value of f of l£., in shillings, pencH, and 
farthings. 

90. What is the value of ^ of li£., in shillings, pence, 
and farthings ? 

91. Find ^ of a day in hours, minutes, and SQConds^ 

92. Find | of 1 hour in minutes and seconds. 

93. What is /^ of a day ? 

94. What is ^ of a day 1 

95. What is I of 1 lb. Avoirdupois ? 

. 96. What is ^ of 1 cwt in quarters and lb. 1 

97. What is ^ of 1 cwt. 1 

98. What is /^ of 1 hhd. of wine t 

99. What is ^\ of 1 hhd. of wine ? 

100. What is ^ of a yard ? 

101. What is /t of a yard? 

102. What is W of a yard ? 

103. What is f of a dollar? 

104. What is ^ of a dollar 1 

105. What is ^ of a dollar ? 

106. What is /^ of 1^. ? 

107. What is ^4 of 1^. 1 

108. What is If of 1^. 

109. What is || of a gallon of wine 1 

1 10. What is |4 of a shilling 1 

111. Whatis'llofaday? 

1 12. What is ^Vt of a dollar 1 

113. What is ll of a yard? 

114. What is i I of a bushel? 

1 1.5. What is II of 1 lb. Avoirdupois ? j . . 

116. What is ff of 1£. ? * 

117. WhatisiiU^eofl^.? "* 
116. What is ^ of 1^. ? 

119. What is llf of 1 cwt ? 

120. What is ^ of a week ? 

121. What is l|i of 1 hhd. of brandy ? 

122. What will I^Hf of 1 hhd. of wine i^ome to, at 91.2^ 
per gal.? 

li3. Whut will m of 1 cwt. oNugil come to, at $0.18 
per lb. ? 
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124. What will ^ tons of iron come to, at $4.00 per rwt. 1 
125.. What will 1-^ cwt of sugar come to, at 8 cents per lb. 1 

126. What will 8| hhd. of molasses come to, at $0.4d per 
gal.? 

127. What will 19^^ tons of iron come to, at $0.05 per lb. ? 

128. What will 23^ pipes of brandy come to, at $1.43 
per gal. ? 

129. At 5s. per bushel, what will 4 bu. 3 pks. 5 qts. of 
cori> come to ? 

130. At $9.00 per cwt., what will be the price of llbl of 
sugar ] What will 3 cwt. 2 qrs. 7 lb. c^me to at that rate T 

131. At $87.00 per cwt, what cost 4 chests of tea, each 
weighing 3 cwt. 3 qrs. 14 lb. ? 

132. What cost IS gals. 3 qts. of brandy, at tbe rate of 
$97.00 per hhd. ? • 

133. Bought a silver cup weighing 9oz. 4dwt. 16 gr^ for 
3=£. 2s. 3d. How much was it per grain. How much per 
ounce 1 

134. Bought a silver tankard weighing 1 lb. 8 oz. 17 dwt. 
13 gr. for $25.00 ; how much was it per ounce 1 

135. If 34 tons 9 cwt. 2 qrs. IS lb. of tallow cost $6,500,00, 
what is it per lb. 1 How much per ton ? 

130. A and B traded ; A sold B 8^ cwt. of sugar, at 12 
cents per lb. ; how much did it come to ? In exchange, B 
gave A 18 cwt of flour ; what was the flour rated at per jb, ? 

137. B delivered C 2 pipes of brandy, at $1.40 per ''gal- 
lon, for which he received 87 yards of cloth ; wh^t was the 
cloth valued at per yard ? 

138. D sells E 370 yards of cotton cloth at 33 cents per 
yard ; for which he receives 500 lb. of pepper ; what does 
the pepper stand him in per lb. 1 

1311; A merchant bought 3 hhds. of brandy, at $1.30 per 
gallon, and sold it so as to gain j- of the flrst cost ; how much 
did he sell it for per gallom- 1 

140. A merchant lx>ught a quantity of tobacco for $250.00^ 
and sold it so as to gain i% of the flrst cost ; how much ^a 
he sell it for ? 

141. A merchant bought 1 hhd of wine for $80.00 ; how 
much must he sell it for to gain f l5.0O-t How much will 
that be a gallon 7 

142. A merchant bought 500 barrels of flour for $3^000,00 ; 
how much niust he sell it for per barrel to gain $250^00 
on the whole ? 
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A merchant bought 350 yards of cloth for 91,800,00 ; 
how much must he sell- it for to gain ^ of the first cost 1 
Hdvic much will that be a yard ? 

J 44. A merchant bought 2 hhds. of molasses for $35.28; 
tiow much must he sell it for per gal. to gain f of the first cost ? 

145. A merchant bought 7 cwt. of coffee for $175.00, 
but being damaged he was willing to lose ^ of the first cost. 
How much did he sell it for per lb. ? 

146. A merchant sold 7 cwt. of rice for $22.75, to receive 
the money in 6 months, but for ready money he agreed to 
make a discount of j^ of the whole price. How much was 
the rice per lb. after the discount ? 

147. If 8 boarders will drink a cask of beer in 12 days, 
how Ions would it last 1 boarder 1 How long would it last 
12 boarders 1 

148. If 23 men can build a wall in 32 days, how many 
men would it take to do it in 1 day 1 How many men will 
it take to do it in 8 days^ 

149. If 15 men can do a piece of work in 84 days, how 
many men must be employed to perform the whole in 1 day ? 
How many to do it in 30 days ? 

150. If 18 men can perform a piece of work in 45 days, 
how many days would it take 1 man to do it 1 How long 
would it Uike 57 men to do it ? • 

}51. If 25 men can do apiece of woriE in 17 days, in how 
many days will 38 men do it ? 

152. If a man perform a jouxney in 8 days, by trayelling 
12 hours in a day, how mr ij hours is he performing iti 
How many days would it take him to perform it if he travel- 
led only 8 hours in a day T 

153. If a man, by working 11 hours in a day, per&rm a 
piece of work in 24 days, how many days will it take lim to 
do it if he works 13 hours in a day ? 

lo4. If I can have 5 cwu carried 138 miles for 11 dol- 
lars, how far can I have 25 cwt. carried for the same money 1 

155. Suppose a man agrees to pay a debt with wheat, and 
that it will take 43 bushels to pay it, when wheat is 7 shil- 
lings per bushel ; how much will it take when wheat is 9 
shillings per bushel ? 

156. If 11 men can do a piece of work in 14 days, whea 
the days are 15 hours long,, how many men would it take to 
do it in the same number of days, when the days are 11 hours, 
long ? 
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157. If 5 men can -do a piece of work in 5 months %y 
working 7 hours in a day, in how many months will they do 
it, if they work 10 hours in a day 1 

158. Two men, A and B, traded in company ; A furnish* 
ed f of the stook and B -J- ; they gained $S64.00 ; what was 
each one's share of the gain ? 

159. Three men, A, B, and C, traded in company ; A 
furnished ^ of the capital ; B -^, and C the rest. They 
gained $8,453,67; what was each one's share of the diri- 
dend 1 

160. Two men, B and C, bought a barrel of flour to- 
gether. B paid 5 dollars and C 3 dollars ; what part of the 
whole price did each pay 1 What part of the flour ought 
each to have 1 

161. Two men, C and D, bought a hogshead of wine ; C 
paid $47,00, and D 53.00 ; how many dollars did they both 
pay 1 What part of the whole price did each pay 1 How 
many gallons of the wine ought each to have ? 

162. Three men, C, D, and £, traded in company ; C put 
m $850.00; D, 942.00; and £, $1,187.00; how many 
dollars did they all put in ? What part of the whole did 
each put in ? They gained $1,353.18 ; what was each 
man's share of txie gain 1 

163. Five men, A, B, C, D, and E, freighted a vessel : 
A put on board goods to the amount of $4,000.00 ; B, 
$15,000.00 ; C, $11,000;00; D, $7,500.00; and E, $850.00. 
During a storm the captain was obliged to throw overboard 
goods, to the amount of $10,400.00 ; what was each man's 
share of the loss 1 

164. Three men bought a lottery ticket for $20.00 ; of 
which F paid $4.37 ; G $8.53 ; and H, the rest. They 
drew a prize of $15,000.00 ; what was the share of each t 

165* Three men hired a pasture for $42.00 ; the first put 
in 4 horses ; the second, 6 ; and the third, 8. What ought 
each to pay ? 

166. A man failing in trade, owes to A $350.00 ; to B 
$783.00 ; to C $1,780.00 ; to D $2,875.00 ; and he has only 
$2,973.00 in property, which he agrees to divide umong his 
creditors in proportion to the several debts. What will eadi 
receive 1 

167. What is ^VVV of 378,648 ? 

168. What is if If of 87? 
a69. What is ff|yof3? 
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170. What is /^j*, of 47 1 
J7I. Moltiplj {H by 7. 
172. WhatiB3i$of7'! 

178. Multiply 973 by «}. 

174. Multiply f""" k973. 

175. Multiply 4' y .'/t 

176. Multiply V: r47l. 

177. Multiply ■?, \>j 13S. 
17a Multiply i; J mr 

179. Multiply jirj Jiy 9.W. 

180. Multiply 950 by T^. 

XVII. 1. If2 lb. of figs cost} of a dollar, what is thu & 
pound t 

3. If 2 bushels of potatoes coat | of a AoHai, what is tbu 
a bosbel T What would be the price of 8 hashels at that 
ratoT 

3. If J of a barrel of flonr wen to be dirided eqnally 
among 3 men, how much would each hare T 

4. If 3 hones CMUume ^ofalonof hay in I month, bow 
much will 1 hoise consume 1 How much would II horses 
consume in the same time t 

5.* If 3 lb. of beef cost 1} oFa dollar, what would a quar- 
ter of beef, weighing 136 lb., cost at that rate T 

6. If 2 yda. of doth cost 8} dollars, what will 7 yards cost 
U that rate T 

7. If 4 bushels of wheat cost 32f shilling!, what will 17 
bushels cost 1 

8. If 3 sheep are worth 23^ bn^els of wheat, how many 
bushels is 1 sheep worth 1 How many bushels are 50 sheep 
worth at that rate T 

JVuff. Reduce 23J to fifths, or divide as far as you eaoi 
and then reduce the remainder to fifths, and take ^ of 
them. 

9. If 7 G^Tes are worth 59} bnabels of com, bow many 
boshels are 15 calres worth at that rate t 

10. A man laboured 15 days for 20f dollars ; how much 
wonld be earn in 3 moBths at that rate, allowing 26 working 
davs to the month t 

1 1. A man travelled 8B^ miles in 17 hours ; hem br did 
iia travel in an hooi 1 

•SwPln«Lw»oq«.8i4,3tlV. .^. 
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12. A man travelled 476} miles la 8 days; how far did 
he travel each day, supposing he travelled the same numhei 
of miles each day ? 

13. Divide 77y\ bushels of corn equally among 15 men. 
14* If 23 yards.of cloth cost 175^ dollars, what is that a 

yard? 

15. If 35 lb. of raisins cost 3//^^ dollars, what wD^ 2 cwt. 
cost at that rate ? 

16. A man divided ^ of a water-melon equally between 2 
boys ; how much did he give them apiece ? 

^ 17. Suppose you had :t of a pine apple and should divide 
it into two equal parts ; what part of the whole appl<» would 
each part be ? 

18. If you divide J of a bushel of corn eciually between 2 
men, how much would you give them apiece ? 

19. What is i of 3 1 

20. If you divide ^ of a bushd of grain between two men 
how much would you give them apiece 1 

Note. Cut the third into two parts. What will the parU 

21. What is i of i? 

22. If you divide } of a barrel of dour equally botweer 
two men, how much will you give them apiece ? 

23. What is 4 of 1 1 

24. A man having | of t barrel of flour divided it 'equally 
among 4 men ; how much did he give them apiece ? 

25. M'riat is i of I T 

26. It 3 lb. of sugar costf of a dollar, what is it a pound 1 

27. What ii^ of ft 

28. If 5 lb. of rice cost | of a dollar, what is that a pound ? 

29. If 3 lb. of raisins cost ^ of a dollar, what is that a 
pound ? What will 2 lb. cost at that rate 1 What 7 lb. 1 

30. What is ^ of i 1 What is J of J ! What is J of i? 

31. If 7 lb. of sugar cost | of a dollar, what is it-a pound ? 
What will 5 lb. cost at that rate ? What would 15 lb. cost 1 

32. What is } of | ! What is 4 of | 1 What is y of f ? 

33. During a storm, a master of a vessel was obliged to 
throw overboard i-\ of the whole cargo. What part of the 
whole loss must a mein sustain who owned f of the cargo ? 

34. A man owned A of the capital of a cotton manufac- 
tory, and sold -^ of his share. What part of the whole cap 
ital did he se}) ? What pvt did he then own "^ 
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35. If ?» bushels of wheat cost 5^ dollars, what is it a 
bushel ? What will 2 bushels cost a that rate 7 ' 

36. What is i of ^ t What is f of 5^1 

37. If 4 dollars will bay 5| bushels of rye, how much will 
one ddlar liuy t How much will 3 dollars haj t 

38. What is i of 6f ? What it | of 5} 7 

. 39. If 17 barrels of flour cost 9107f , what wfll 23 barrels 
cost! 

40. Whatisff of|07f? 

41. If 12 cwt. of sugar cost 9137|| what is the price of 
l^.t Whatofllb.1 

42. At 4 dollars for 3^ gallons of wine, how much may be 
bought for 67^ dollars 1 

Note. Find how much } a dollar will buy. 

43. If 3 cords of wood cost 20 ddlars^ what will 7^ cords 
eostt 

44. If 19 yards of cloth cost 155 dollars, what will be the 
price of I-}- yards 7 

45. If 18 lb. of raisins cost 2f dollars, what is that per 
lb. 7 What would be the price of 5| lb. at that rate 7 

46. If 11 lb. of butter cost 2^^ dollars, what will 18|lb» 
cost 7 

47. If 7 gallons of vinegar <M>st } of a dollar, what \All 
27 ^ gallons cost 7 

46. If 1 lb. of sugar cost j| of a dollar, what wHI 17| Ik 
cost7 

49. If a yard of cloth cost 7jV dollars, what will | of a 
yard cost ? 

50. At ^ of a dollar a yard, what will f of a yard of 
cloth cost i 

51. At 3} shillings a yard, what wiU 7| yards of riband 
cost 7 

&2. At 3 dollars a barrel, what part of a barrel of cider 
may be bought for ^ of a dollar 7 

53. At 4 dollars a yard, what part of a yard of cloth may 
be bought for 4 of a dollar 7 

54. At 2 dollars a yard, how much .doth may be bought 
for 5^ dollars 7 

55. At 2 dollars a galloii, how much brandy may bebou^t 
fi>r 7} dollars 7 

56. At 3 shillings a quart, how many quarts of wme may 
be bought for 17f shillings 7 

• fC*' 6 
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57. At 6 ddlarB t butel, bow raanj banels of flour naj 
be bougbt fer 45,^ dollus 1 
fiS. If 1 cwL of iron coit 4{ dollars, what will 6} cwt. 

59. A man failing in trade can pay only > ofa dc^lu on 
each dollar, how mueh can he pay on 7\ dollars 1 How 
miiofa on 33} dollars 1 

60. A man failing In trade is able to pay only |{ of a 
pound on a pound, bow much can he pay on \7£. 15s. t 

61. A man failing in trade is aUaio pay only 17b. on s 
pound, what part of each pound wjfn^pa;^-! How mntA 
will hA pay on a deirt of 147^. 14b. 1 

03. What is I of H? 
63. Divide -^ by 6. • 

04. Mdttiply Xvby l.- 
fiS. V" ■■ ■ --- 
66. R 

ff7. E 

ea E 

69. K 

70. T K1 

nrh ,. 

72. » 24J. 

7a J __. . . , 17}|. 

74. H«v ^lAijktiines is 3 contained in I4| ? 

75. Holv^teaiqr times ia 9 contained in 47tV - 

76. How many times is 17 contained in 253j 1 1 
.77. Whatpartof2ia|1 

, 78. What part of 7 is -j^ 1 
'79. What part of 19 is }|T * 

80. What part of 123 is ^^ 1 . 

81. What part ofaii 75? 

82. What part of 19 is I4J ? 

83. What part of 82 is 19^ f j 

84. W^hat part of 125 is 47^ 1 



XVin. 1. If 1 lb. butter cost J of a doUar, how much 
will 2 lb. cost T What will 4 lb. cost 1 

3. At ^ of a dcdlar per lb., what will 2 lb. of raisins cofit 1 
What will 3 lb. cost t What will 6 lb. cost ! 

3. If 1 man will consome f of a bushel of corn in a week, 
bow much will 3 men conHione in the saine time T How 
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much will 4 men consume t How tauat will 8 men eon* 

4. If a borae will consume f of a bushel of oals in a day, 
bow much will he consume in 3 dsys ? How much in 9 days t 

6. If 1 man can do A of a piece of work in a da;, bow 
much of it can 3 men do in the same time T How mueh 
of it can 3 men dol Howmuch of it con 4men da"! H&w 
much of it can 6 men do 1 How much of it can t^ men do T 

6. If a man drink ^^ of a barrel of Cider in € w£ek, bow 
much won he drink in 2 weeks ? How lAlch would & 
men drink in 'a week at that rate 7 How mucVwoidd S mtii 
dfink in a week 1 How much would SO men drink in a 
week 1 How much would 40 men drink in a week T 
^ 7. If a horse ^nsume 2^ bushels of oats in a week, bow 
much n^uld lie consume in 4 weeks 1 How much in 6 
-Weeks t 

8. At 7,^ dollars a barrel, what cost 5 barrels of floui 1 

9. IF a horse will eat ^^ of a ton of hay in a month, how 
much will 3 horses eat^ How much will S horses eat 1 

of cloth to make a coat, how much 
wi! its t How much to make 24 coata ? 

ir coat 3J^ dollars, vitax will 10 
ba 25 barrels cost 1 . 



J3. , 

Note. 6 times ^=1 ; 8 times { is 7 Umes as inuA, that 
is, 7. Perform the following examples in a umilar manner. 

22. How much ig 7 times ^7 
' . 23. How much is 19 times ii 1 

24. How much is 23 times ^1 
■ 25. Mullrrfy 7^ by 5. 



36, Multipfy 19A by 17. 
%7. Mxltiply 123{. by 9. 
28. Multiply 43|4| ^y 327. 
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by 1368- 



29. Multiply 9M!^ by 1268- 

30. Mumply lljifr by 1000. 



XnC. 1.* A merchant bought 4 pieces of clqth, the fir^t 
contained 18| yard&; the second 27| yards, the third 23f 
yards, and the fourth 25f yards^ How many yards in the 

whole V • .i 

2. A^l^i^eman hired 2 men and a boy for 1 week. One 
roicn was to receive 5| dollars, the other 7f , an<|tthe boy 3}. 
How much Sd he pay the whole ? 

3. A gentleman hired three men for 1 month. To the 
first he paid 26^ bushels of corn ; to the second, 28^ bush 
els, and to the third, 21^j^ bushels. How many bushels did 
it take to pay them*-1 * " • 

4. A man had 2^ bushels of com in one sack, and 2^ in 
another ; how many bushels had he in both 1 

5. If it takes 1^ yard of cloth to make a coat; and f of a 
yard to make a pair of pantaloons, how much will it take to 
make both ? . 

6. A man bought 2 boxes of butter ;' one had 7f lb. in it, 
and the other lOf lb. How many pounds in both 1 

7. A boy having a pine apple, gave^ of it to one sister, ^ 
to another, and ^ to his brother, and- kept the rest Mmself. 
How much. did he keep himself? 

' 8. A maa bought 3 sheep ; for the first he gave G| dol 
lars ; for the second, 8f ; and for the third, 9|. How many 
dollars did he give for the whole ? * -^ ' 

9. How many cwt of cotton in four bags containing as 
follows ; the first 4f cwt. ; the second, 5f cwt. ; the third 
4^ cwt ; and the fourth 7^ cwt. 1 

10. A mtrchant bought a piece of cloth containing 23 
yards, and sold 7| yards of it ; how many yards had he left I 

11. ^A gentleman paid a man and a boy for 2 months' la- 
oour with corn ; to the man he gave 26f bushels, and to the 
boy he gave 18| buShels. How many bushels did it take to^. 
pay both 1 

12. Bought 8^ cwt. of sugar at one time, and 5f ewt. ai 
another ; how much in the whole 1 

13. Bought -J^ of a ton of iron at one time, and -^ o£ a> ton 
at another ; how much in the whole 1 

14. There is a pole standing so that | of it is ia the mud, 

* See First Le8iOQi,Seck :3|W 



Note. R^Ke all fracttona to thei^ lowest terras, after 
the work is ^mpleted, or before if convenient. In tbeabove 
example -f^ might be reduced, but it wonld not be convenient 
because it noir Has a common denorainat e 

aDswer ma; be reduced to lover terms. 

16. Out of a barrel of cider, there had I : 
how many gallons were there left"?' 

17. A man bought 2 loads of hay, m { 
SwL and the other 23^\ cwt. How many < 

18. A man had 43^ cwt. ofhay, axd in 3 weeks his hone 
ate 5^ cwt. of it ; how much had he tell 1 

19. Two boys talking of their ages, one said he was 9f 
years old ; the other said he was 4^ years older. What 
was the age of the second I 

30. A lady being asked her age, said that her husband 
was 37f jwars old, and she was not so old as her husband by 
8^ years. What was her age 7 

21. A lady being asked how much older her hnshand was 
than herself, answered, that she could not tell exactly ; hiX 
when she was manied her husband was ^&^ years old, and 
(he was 22J. What was the difference of their ages ? 

22. Add together 4 and -X. 

23. Add together |, ^; and ^ 

24. Add together X and ^V 

S.-^ Add together i*A and ITjV 

2fi. Add together 1375, 26i, and 24.1?. 

27. What is the difference between | and \ ? 



28. What is the dilference between A and Jl T 
3!>. What is the difiercnce between ISA and &/, 1 
. What is the dilTetehce between 137} and 9sf T 



31. Subtract 2^ from 53i. 

32. Subtract 284^ Irom 8l3|f. 

XX. 1. A man bought 15 cows for 9345. What was (be 

iventge price 1 - . . ' 

NqU. Find Ac price ef3 caws, Ksd than of' ^00^. 
2. An>erehantboogfatl6]rudiorotothte«akM;]^hU ^ 

was it a yard 1 * « . 
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3. A meTcluuit boii^.18 burelsof tlOur fur $114.66, 
and sold it so as to gain #1.00 a bbl. How much did he sell 
it for per barrel 1 

4. 31 men are to share equally a prize of^?30 dollars, hwv 

apiece T 

>ld a hogshead of wiae fer 113 dollars 
gallon 1 •■ 

of 30 men are to share a prize of 847 
will the/ receice apiece ? 
357 lb. of tobacco, which he wishes to 
1 eqtial quantity in each box. Howmucli « 
ihboxl 

is of wine, How many hogsheads T 
a.*rel, how many harrels of brandy may 
be bought for $687.4^ 1 

10. At $90 dollars a, ion, how lEany tona of iron may be 
baught for 2,48d dollars ? 

11. If 23.000cwtofiron cost $92,363.75, how much is it; 
per lb. I 

13. Divide 764 by 38. 

13. Divide 1,008 by 36. 

14. Di?ide 1.728 by 72. 

15. Di?ide 2,352 by 56. 

16. Divide 183 by 15. 

17. Divide 487 by IS. 
16. Divide 1,243 by 25. 

19. Divide 37,864 by 63. 

20. Divide 10,743 by 112. 

21. Divide 4,383 by 30. 

32. Divide 6,487 by 50. 

33. Divide 1,673 by 400. 
24. Divide 13,748 by 7,000. 
»5. Divide 100,780 by 250. 

26. Divide 406,013 by 4,700. 

27. Divide 3,000,406 by 306,000. 
36. thriio 450,387 by 36,000. 
39. Divide 76,407,300 by 42,000. 
30. Divide 16jOOS,406 by 480,000. 

* XXX. I, FicdthediTiionofeachof the foUofriosoua- 
ben. »6, 18, 90, 31, SI, Si- 43, 48;64, 73. 88, 98. 

w 9iaA the tUnMn of etch of the folbninz aiuoben, 
10?. lis, ia«^l30, 387M82, 846. 938. 
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3. Find the divisors of each of the following numbers, 
8000, 4,053, 1,864, 2,480, 24,876, 103,284, and 7.828,472. 

4. Find the common divisors of 8 and 24.- 

5. Find the common divisors of 16 and 36 

6. Find the common divisors of 18 and 42^ 

7. Find the common divisors of 21 and 56. 
6. Find the common divisors of 56 and 264. 
9. Find the common divisors of 123 and 642. 

10. Find the common divisors of 32, 96, and.l,49il* 

1 1. Find the common divisors of 7,362, and 2,484. ' 

12. Find the common divisors of 73,647, 34,177, attd 
>>684, 

13. Reduce ^| to its lowest terms. 

14. Reduce ^^ to its lowest terms. 

15. Reduce j-^ to its lowest terms. 

16. Reduce -ffj^ to its lowest terms. 

17. Reduce -^^ to its lowest terms. 

18. Reduce -^^^Vr ^ ^^^ lowest terms. 

19. Reduce ^l^-^ to its lowest terms. 

XXII. 1. Reduce | and f to the least common deni^mii* 
aator. 
2« Reduce | and ^ to the least common denominator. 

3. Reduce | and f to the least common denominator. 

4. Reduce f and i^^ to the least common denominator. 
5* Reduce j'^ and ^^ to the least common denominator. 

6. Find the least common multiple of 8 and 12. 

7. Find the least common multiple of 8 and 14. 

8. Find the least common multiple of 9 and 15. 

9. Find the least common multiple of 15 and 18. 

10. Find the least common mulraple of 10, 14, and 15. 

11. Find the least common multiple of 15, 24, and 35. 

12. Find the least common multiple of 30, 48, and 56. 

13. Find the least common multiple of 32, 72, and 120. 

14. Find the least common multiple oif 42, 60, and 125. 

15. Find the least common multiple of 250, 180, and 540. 

16. Reduce j^^ and -j^ to the least common denomiuatofr. 

17. Reduce -^j and ^ to the least common deuomina* 
or. 

18. Reduce -/r, ^jj and fj^, to the least epmrnon ^enomi- 
liator. 

19. Reduce f , f, ^, and ^Vj ^^ ^ ^^^ <5b&lmon i^nowM 
natpr. 



68 ARITHMETIC. Part J. 

20. Reduce -^j, ^, and ^ to the least common deaomU 
jaator. 

21. Reduce ^ and ^ to the least common denomina- 
for. 

22. Reduce y|^ and r^fFV ^^^® least common denomi- 
nator. * 

23. Reduce -^y^ and f^^ to the least common deid>mi- 
nator. 

,^. "Reduce ^ilog ^^ T/innr ^ ^^^ ^^^^ common de- 
nominator. 

XXIIT. 1.* At ^ of a dollar a bushel, how many bushels 
of potatoes may be bought for 5 doUars ? How many at | 
of a dollar a bushel ? 

2. At /J of a shilling apiece, how many peaches may be 
bought for a dollar ? How many at f of a shilling apiece 1 

3. A gentleman distributed 6 bushels of corn among some 
labourers, giving them ^ of a bushel apiece ; how many did 
he give it to 1 How many would he have given it to, if he 
had given f of a bushel apiece ? 

4. If it takes f of a bushel of rye to sow 1 acre, how many 
acres will 15 bushels sow ? 

5. A merchant had 47 cwt of tobacco which he wished 
to put into boTces, containing -^ cwt. each. How many boxes 
must he get ? 

6. A gentleman has a hogshead of wine which -he wishes 
to put into bottles, containing -j^ of a gallon each. How 
many bottles will it take ? 

7. If ^^7 of a barrel of cider will last a family 1 week, how 
many weeks will 7 barrels last T 

8. If "j^ of a bushel of grain is sufficient for a family of 
two persons 1 day, how many days would 16 bushels la0t 1 
How many persons would 16 bushels last 1 day t 

9. If a labourer drink -{4 ^^ & gallon of cider in a day, one 
day with another, how long will it take him to drink a h^gs- 
head? 

10. If an axe-maker put ij^ of a lb. of steel into an axe, 
bow many axes would 1 cwt of steel be sufficient for ? 

11. If it take 1| bushel of oats to sow an acre, how many 
acres will 18 bushels sow ? 

12. If it take 1| bushel of wb^t to sow an acre, hbfvr 
many icres will 33 bushels sow t 



J 
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1^ At 1| dollar a bushel, how mudi wheat may be 
bought for 20 dollars ? 

14. At 3f dollars a barrel, how many barrels of cider may 
be bought for 40 dollars ? 

15. At the rate of 15| bushels to the acre, how man}* 
acres will it take to produce 75 bushels of rye t 

16. At 4| dollars per cwt., how mimy tons of- iron- can I 
buy for $150 1 

17. At llf cents per lb;, how much ateel c«i I buy fer 
•50.00 ? 

18. If a man can perform a journey in 580 hours, how 
many days will it take him to perform it if he travel Oy^ 
hours in a day t 

19.. How many coats may be made of 167 yards of ebth 
if 34V yards make 1 coat 1 

20. In 43 yards how many rods ? 

21. In 87 yards how many rods ? 

22. In 853 feet how many rods ? 

23. In 2,473 feet how many furlongs t 

24. In 43,872 feet how many miles ? 

25. If 1 bushel of apples cost ^ of a dollar, how many 
bushels may be bought for -^ of a dollar 1 

26. A4 -^ of a dollar a dozen, how many dozen of lemons 
may be bought for f of a dollar t How many dozen for 1} 
dollar? 

27. At f of a dollar a dozen, how many dozen of oranges 
may be bought for | of a dollar 1 How many for 2| dollars 1 

28. At I of a dollar a bushel, how many bushels of ap- 
ples may he bought for j- of a dollar '^ How many for 5J 
dollars ? 

29. At j^ of a dollar per lb., how many pounds of figs may 
be bought for f of a dollar 1 How many pounds for 1^ 
dollar ? 

30. At I of a dollar a bushel, how many bushels of apples 
may be bought for 1^ dollar ? 

31. If -^ of a chaldron of coal will supply a fire 1 week^ 
how many weeks will ^ of a chaldron supply it ? 

32. If 1 lb. of sugar cost | of a dollar, how many pounds 
may be bought for f of a dollar 1 How many pounds for 1^ 
dollar ? 

* 38. At I of a dollar per bushel, how many bushels of ap- 
ices may fa« bought for { of a dollar ? How many at j of a 
dollar per bushel T 
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34. At f 6f a dollar per bushel, how m^y bushels of po- 
tatoes may be bought for f of a dollar 1 How many at f of 
a dollar per bttshel ? 

35. At I of a dollar a bushel, how much com may be 
bought for i of a ddllar 7 How much for ^ of a dollar T 

36. At f of a dollar per bushel, how much rye may be 
bought for I of a dolkr 1 How much for f of a dollar ? 

37. At ^ of a shilling apiece, how many eggs may be 
bought for I of a dollar ? , 

38. If it take -X of a pound of flour to make a penny-loaf, 
how many penny-loaves may be made of | of a pound ? 

39^ If a four-penny loaf weigh '^j of a pound, how many 
will weigh ^ of a pound ? 

40. If a two-penny loaf weigh -A- of a pound, how many 
will weigh 1^ lb 1 How many will weigh 7| lb. ? 

41. If a six-penny loaf weigh -^ of a pound, how many 
six-penny loaves will weigh |^ of a pound ? How many will 
weigh 4J lb ? 

42. If {- of a pound of fur is sufficient to make a hal, how 
many hats may be made of 4^ lb. of fur? 

43. If lO.oc of fur is sufficient to make a hat, how many 
hats may be made of 4 lb. 7 oz. of fur ? 

44. If 1 bushel of apples cost f| of a dollar, how many 
bushels may be bought for Sf dollars ? 

45. If a bushel of apples cost 2s. 5d. how many bushels 
may be bought for 3 dollars and 5 shillings ? 

46. If 1^, that is, ^ of a yard of cloth will make a coat, 
how many coats may be made from a piece containing 43j- 
yards ? 

47. If 24 bushels of oals will keep a horse 1 week, how 
long will IS^ bushels keep him ? 

48. If 4^ yards of cloth will make a suit of clothes, how 
many suits will 87^ yards make ? 

49» If a man can- build 4^ rods of wall in a day,- how many 
days will it take him to build 84^^^ rods ? 

50. If fl^ of a tOQ> of hay will keep a cow through the win 

ter, how many cows will 23iV ^^^^^ ^^^P ^^ ^^^ ^^^^^ ^^^ ^ 

51. At 944- dollars a chtddron, how many' chaldrons of 
coal may be bought for 37f dollars ? 

52. At 14/|^ dollars per cwt, how many cwt of yeUo^ 
ochre may be bought for 243 ff dollars ? 

53. At 25v\ dollars a cask, how many casks of claret wiiia 
may be bought for 387-jV dollars ? 
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54. At 95M dollars a ton, how much iron may be bought 
(or 2,956} dollars t 

55. How many times is -ff contained in 17 T 
ML How many times is ^ contained in 83 f 

57. Hbw many times is 19|f contained in 253 1 

58. Haw many times is 42^^ contained in 1,677 1 

59. How many times is j- contained in 14) 1 

60. How many times is -^ contained in 37f 1 

61. How many times is 3f contained jn 24f ? 

62. How many times is 15^^- contained in 103ff ? 

63. How many times is 27^ contained in IfiOS^.l 

64. At 3 dollars a barrel, wjdat part of a barrel of cider 
may be bought for | of a dollar ? 

65. At 7 dollars a barrel, what part of a barrel of flour 
may be bought for ^ of a dollar 1 What part for | of a dol- 
lar t 

66. At 11| dollars per cvvt., what part of 1 cwt of sugar 
may be bought for ^ of a dollar 1 What part of 1 cwt may 
be bought for f of a. dollar ? What part for 3} dollars 7 

67. At 93f dollars per ton, what part of a ton of iron may 
be bought for 25} dollars t 

68. When com is } of a dollar a bushel, what part of a 
bushel may be bought for | of a dollar ? 

69. Two men taught a barrel of flour, one gave 2| dol- 
lars and the other 3f dollars, what did they give for the whole 
barrel ? What part of the whole value did each pay t What 
part of the flour should each have ? 

70. Two men hired a pasture fbr 21 dollars. One kept 
his horse in it 5^ weeks, and the. other 7f weeks; what 
ought each to pay ? 

71. What part of 7f is 2|? 

72. What part of 53^ is 13| ? 

73. What part of 107^ is 93xi ? 

74. What part of 3,840|aj. is /^ 1 

75. What part of 4 is ^ 1 
70. What part of Ilf is l^f ? 

77. What part of 28t^ is 13| 1 

78. What part of 137^^ is 97^ 1 

79. What part of 387^ i* rfr V 

XXiy. 1.* If ^ of a gallon of brandy cost $0.75, what 
» that a gallon ? 

^ See First Leswnt^ Sect. VI. aujd XI 
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2. If ^ of a ton «f hay cost $13*375, what is that a ton t 

3. If I of a yard of cloth cost 9^875 what is that ir 
yard? 

4. If i of a hhd. of brandy cost $27.00, what will I hhd. 
cost at that rate ? 

5. A merchant bonght ^ of a pipe of brandy fbt $38.66; 
what would the whole pipe come to at that rate ? 

Ob A smith bought | of a ton of iron for $12.43; what 
would a ton cost at that rate 1 

7. A merchant owned ^of ^ ship's cargo, and bis share 
was iralned at $d,467«00 ; what was the whole ship valued at 1 

8. A gentl^san owned stock in a bank to the amount of 
$8,642.W, which was ^ of the whole slock in the bank ; 
what was the whole stock t 

9. A gentleman lost at sea $4,843.67, which was -^^ 
0f his whole estate; how much was his whole property 
worth? 

10. A gentleman bought stock in a bank to tho amount 
of $873.14, which was ^j of the value of his whole proper- 
ty. What was the value of his whole property ? 

11. A man bought ^ of a bushel of corn for 4 of a dollar ; 
what would be the price of a bushel at that rate 1 

12. A man bought | of a bushel of rye for ^ of a dollar ; 
what would a bushel cost at that rate 7 

13. A man sold ^ of a yard of cloth for f of a dollar ; what 
would a yard cost at that rate ? 

14. A grocer sold ^ of a gallon of wine for ^^ of a dollar ; 
what was it a gallon 1 

15. A grocer sold -/y of a barrel of flour for -^^ of a dol- 
lar ; what was it a barrel ? 

16. A merchant sold ^ of a ton of iron for 19{ dollars ; 
how much was it a ton t 

17. A merchant sold ^f, of a hhd. of brandy for $11^7 ; 
how much was it per hhd. 1 

18. A ship of war having taken a prize, the captain re- 
ceived 7^ of the prize money. His share amounted to 
$3,487^^. What was the whole prize worth f 

19. If 4 of a gallon of molasses cost 20 cents, what will { 
cost What will a gallon cost ? This question is the same 
as the following:. If 2 quarts of molasses cost 20 cents, 
what is.H a quaft ? How much a gallon ? 

20. If •} of a gallon, that is 3 quarts, of molasses cost 24 
eeojtt, ndiat \iill ^, that is 1 quart, cost 7 
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21. If I of a yard of cloth cost 6 dollars, what cost \ ? 
liVhat ^11 a yard cost 1 

92. irf of a gallon, that is 3 ^nnts, of wine cost 90 
cents, what will |» that is 1 pint, cost ? What will a gdlon 
cost? 

23. If f of^a gallon of brandy cost 05 cents, what wtti | 
cost ? What wUl a gaflon cost ? 

24. If 4 of a yard of broadcloth cost $6.00, what will i 
costt What will a yard cost ? 

25. If f of a box of lemons cost $2.40, what will | cost ! 
What will the whole box cost ? 

26. If ^ of a hhd» of molasses cost $16.00, what will the 
whole hogshead cost 1 

27. A man travelled 12 miles in f^^ of a day ; how far did 
he travel in j>^ of a day 1 How for would he travel in a day 
at that rate 1 

28. A man bought f of a barrel of fbur for $4.85, what 
would be the price of a barrel at that rate ? 

29. A man being asked his age answered, that he was 24 
years old when he was married, and that he had lived with 
his wife f of his whole life. What part of his whole age is 
24 years ? What was his age ? 

SM). A smith bought jV of a ton of Russia iron lor* $25.35, 
what would be the price of a ton at that rate ? 

31. Bought f of a yard of cloth for $5.00, what would be 
the price of a yard at that rate ? 

32. If -J- of a gallon of molasses, that is, 3 pints, cost 17 
cents, what will |,(1 pint,)cost ? What will a gallon cost t 

33. If -^ of a pound of snuff, (5 ounces,) cost 14 cents, 
what cost yY lb., (J. ounce.) ? 

34. If -^^ of a chaldron of coal cost $5, what cost -^ t 
What is that a chaldron ? 

35. A man travelled 4 miles in | of an hour ; how far 
would he travel in an hour at that rate 1 

36. K ^ of a ship's cargo is worth $14,000, what b the 
whole cargo worth 1 

37. A own» 41 of a coal mine, and his share is wortb 
$3,500. What is the whole mine worth t 

38. If ^% of the stock in a bank is worth $63,275, what 
is t)ie whole stock worth ? 

39. If If yard of ck>th is worth $11, what is a yard worm f 

40. If 2^ bushels of com is worth 13 shillings, what i* 
bushel worth ? 
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41 If StV bushels of wheat cost (15, what is it a boshel ? 
What would 50 bushels cost at that rate t ' ^m • ' 

42. A roan sold 51y^j cwt of sugar for $587 ; whtfwould 
be the price of 17| cwt. at that rate 1 

43. If I of 1 lb. of butter cost f of^fOoYLir, what will i of 
1 lb. cost 1 What will 1 lb. cost ? 

44. If } of 1 lb. of raisins cost 7*7 of a dollar, what will J 
of 1 lb. cost 1 What will 1 lb. cost 1 

45. If I- of a bushel of corn tost ^ of a dollar, what is that 
a bushel 1 

46*. If -^ of a barrel of fiour will serve a family ]^ of a 
moiuh, how long will one barrel serve them t How long 
will 5 barrels serve them ? 

47. If 4 of a yard of cloth cost 4| dollars, what is that a 
yard 1 What will 17| yards cost at that rate ? 

48. If ^ of a hhd. of wine cost 30| dollars, what will be 
the price of a hhd. at that rate ? 

49. If 34 cwt. of iron cost $14f, what is that per cwt 1 

50. If 7f lb. of butter cost $l-/t> ^^at would be the price 
of 27$ lb. at that rate 7 ' 

51. A merchant bought a piece of cloth containing 24f 
yards, and in exchange gave 32^ barrels of flour ; how much 
flour did one yard of the cloth come to ? How much 4:loth 
did 1 barrel of the flour come to ? 

52. If 4- of a yard of cloth cost | of a pound, what will 
Y*j of an ell English cost ? 

53. If I of a barrel of flour cost lf£., what will 43f bar- 
rels cost 1 

54. A person having | of a vessel, sells 4 of his share for 
$8,400.00, what part of the whole vessel did he sell 1 What 
was the whole vessel worth 1 

55. If j- of a ship be worth f of her cargo, the cargo being 
valued at 2,000£., what is the whole ship and cargo worth ? 

56. If by travelling 12^ hours in a day, a man perform a 
journey in 7f -days, in how many days will he perform it, if 
he travel but 9^ hours in a day ? 

57. If 5 men mow 72f acres in I If days, in how many 
days will 8 men do the same 1 

58. If 5 men mow 72^ acres in llf days, how many 
acres will they mow in 8| days 1 

59. There is a pole, standing so that ^ of it is in the water, 
I as much in the mud as in the water, and 7^ feet of it is 
above the water. What is the whole length of the pole ? 
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60. A person having spent | and ^ of his money had 
$26| felt How much had he at first ? 

61. Two men, A and B, having found a bag of money, 
disputed who should have it A said |, ^^ and ^ of the money 
made 130 dollars, and^if B could tell him how much was 
in it he should have it all, otherwise, he should have nothing 
How much was in the bag ? 

62. 45 is {- of what number ? 

63. 486 is -fg^ of what number 1 

64. 68 is f of what number ? 

65. 125 is II of what number ? 

66. 376 is (f of what number 1 

67. 17 is f{ of what number 1 

68. 3 is -/^ of what number 1 

69. 68 is -^ of what number ? 

70. 253 is J^J of what number t 

71. 37 is Iff of what number ? 

72. 6845 IS ^^ of what number ? 
TJ. 384 is V/^ of what number ? 

74. j is 4- of what number ? 

75. f is f of what number. 1 

76. f is f of what number ? 

77. ^ is f of what number T 

78. \} is -^ of what number ? 

79. ft is ^ of what number 1 

^' It ^ H ^^ ^^^^ number 1 

81. ii^ia TT of what number 1 

82. 14 is HI of what number 1 

83. 4J is ^-^ of what number ? 
^* ^f is H of what number ? 

85. 14^ is -]9r of what number ? 

86. 28$ is -ji^ of what number ? 

87. 135|^ is -^ of what number T 

88. 384^ is ^» of what number t 

89. 13^ is ^i of what number ? 

90. Divide im by f|^. 

91. 18f I is H of what number ? 

92. Divide l^f by |f 

93. 427| is y of what number t 

94. Divide 42} by 2f , that is y. 

95. 384^\ is V of what number t 

96. Divide 384^ by 3| or V • 

97. 42 is { of what number 1 
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9S« How many times is f contained in 42 ! 

99. Divide 42 by f . 

100. 3^ it f of what number t 

101. How niatty times is ^ contained in 3^ 1 

102. IMvide 3^ by f 

103. 13| is V of what number ? 

104» How many times is 2|- or y contained in 13| 1 

105. Divide 13f by 2f . 

100. A merchant sold a quuitity of goods for $252.00^.. 
which was | of what it cost him 1 How much did it cost, 
him, and how much did he gain 1 

107. A merchant sold a quantity of goods ht $243.00, 
by which he gained f of the first cost. What was the first 
cost, and how much did he gain t 

Note. If he gained ^ of the first cost^ $243.00 must be 
•{ of the first cost. 

108. A merchant sold a quantity of goods for $3,846.00, 
by which bargain he gained ^ of the first cost What was 
the first cost, and how much did he ffain 1 

109. A merchant sold a hhd. of wine for $106.13, by 
which bargain he gained ^ of the first cost What was the 
first cost per gallon ? 

110. A merchant sold a bale of cloth for $349.00, by 
which he gained ^^ of what it cost him 1 How much did it 
cost him, and how much did he gain ? 

Note. If he guned ^ of the first cost, $347.00 must be 
a of the first cost 

• 

111. A merchant sold a quantity of fiour for $147.00, by 
which he gained {- of the cost Hdw mucb did it cost, and 
how much did he- gain 1 

112. A merchant sold a quantity of goods for $0,487.00, 
by which he gained -ff of the cost How much did he gain? 

113* A merchant sold a quantity of goods for $187.W by 
which he lost i of the first cost How much did it cost, and 
how much did ne lose ? 

Note. If he lost ^ of the cost, $187.00 must be } of the 
cost. 

114 A merchant sold a quantity of molasses fdr $258.00, 
by which he lost | of the cost How much did itcostt and 
how much did he lose 1 
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115. A merchant scddra quantity of goods for 994&06', by 
which he lost -/^ of the cost. How much did he lose 7 

116. A merchant sold 3 hhds. of moiasaes for $67.23, by 
which he lost -^ of the first cost How much did he lose t 
How much on a gaUon t • 

117. A merchant sold 93 yards of cloth for $527.43, by 
which he lost -^ of the cost How much did he lose en a 
rardt 

118. A merchant sold a quantity of goods so as to gain 
$43y which was f oi what the goods cost him. How much 
did they cost ? 

119. A merchant sold a quantity of goods for $273.00, by 
which he gained 10 per cent ou the first cost. How much 
did they cost 1 

Note. 10 per cent is 10 dollars on a 100 dollars, that is, •^^* 
10 per cent, of the first cost therefore is -f^ of the first cost 
Consequently $273.00 must be -^J- of the first cost 

120. A merchant sold a quantity of goods for $135.00, 
by which he gained 13 per cent How much did the goods 
cost, and how much did he gain 1 

121. A merchant sold a quantity of goods for $3,875 b/ 
which he gained 65 per cent. How many dollars did he 
gai n ? 

122f A merchant sold a quantity of goods for $983.00, by 
which he lost 12 per cent How much did the goods cost, 
and how much did he lose 1 

Note, If he lost 12 per cent., that Is -^^^ he must hare 
sold it for -^^jp of what it cost him. 

123. A merchant sold 3 hhds. of brandy for $248.37, by 
which he lost 25 per cent. How much did the brandy cose 
him, and how much did he lose ? 

, 124. A merchant sold a quantity of goods for $87.00 more 
than he gave for them, by which he gained 13 per cent of 
the first cost. What did the goods cost him, and how much 
did he sell them for ? 

Note. Since 13 per cent is ^'^, $87 must' be t\^ of the 
first cost. 

125. A merchant sold a quantity of goods for $43.00 more 
than they, cost, and by doing so gained 20 per cent Ko\f 
much did the goods cost liim 7 
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126. A merchant sold a quantity of goods for $137.00 less 
than they cost him, and by doing so lost S3 per cent How 
much did the goods cost, and how much did he sell them 
fori 

127. A has tea which he sells B for lOd. per lb. more than 
it cost htm, and in return B sells A cambrick, which cost 
him lOsk per yd., for 12s. 6d. per yard. The gain on eaci) 
was in the same proportion. ^ What did A*s tea cost him 
per lb. 1 

Note, B gains 28. 6d. on a yard, which is ^ of the first 
cost, consequently lOd. must be j- of the first coot of the 
teal 

128. C has brandy which he sells to D for 20 cent^ per 
gal. more than it cost him ; and D sells C molasses which 
cost 23 cents per gal. for 32 cents p^r gal., by which D gains 
in the same proportion as C. How much did C's brandy 
cost him per gal. 1 

129. A man being asked his age, answered, that if to his 
age j^ and 4 of his age be added, the sum would be 121. 
What was nis age 1 

130. A man having put a sum of money at interest at 6 
per cent., at the end of 1 year recuived 13 dollars for mterest. 
What was the principal ? 

Note. Since 6 per cent, is rfir,^^ ^^^ whole, 13 dollars 
most be ^§7 of the principal. 

131. What sum of money put at interest for 1 year will 
gain 57 dollars^ at 6 per cent. ? 

132. A man put a sum of money at interest for 1 year, at 
6 per cent.^ and at the end of the year he received for prin< 
cipal and interest 237 dollars. What was the principal ? 

Note. Since 6 per cent, js yf^, if this be added to the 
principal it will make {^, therefore $237 must be |^ of 
the principal. When the interest is added to the principal 
\he whole is called the amount, 

133. What sum of money put at interest at 6 per cent, 
will gain $53 in 2 years 1 

Note, 6 per cent, for 1 year will be 12 per cent, for 2 
years,. 3 per cent, for 6 months, I per cent, for 2 months, 

134. What sum of money put at interest at 6 per cont 
will gain $97 in one year anfl 6 month9 ? 
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135. What sum of money put at interest at 6 per cent 
vri\[ amount to $394 in 1 year and 8 months 1 

136. What sum of money put at interest at 7 per cent, 
will amount to ^183 in 1 year ? 

137. What sum of money put at interest at S per cent 
will amount to $137 in 2 years and 6 months ? 

1:38; Suppose I owe a man $287 to be paid in one year 
without interest, and I wish to pay it now ; how much ought 
I to pay him, when the usual rate is G per cent. 1 

Note. It is evident that I ought to pay him such a sum, 
as put at interest for 1 year will amount to $287. The 
question therefore is like those above. This is sometimes 
called discount. 

139. A man owes $847 to be paid in 6 nnMiths without 
interest, what ought he to pay if he pays the debt now, a) 
lowing money to be worth 6 per cent, a year 1 

140. A merchant being in want of jnoney sells a note of 
$100, payable in 8 months without interest How much 
ready money ought he to receive, when the yearly interest 
of money is 6 per cent ? 

141. According to the above principle, what is the difieit- 
ence between the interest of $100 for 1 year, at 6 per cent. 
and the discount of it for the same time ? 

142. What is the difference between the interest of $500 
for 4 years at 6 per cent, and the discount of the same sum 
for the same time ? 



Miscellaneous Examples. 

In measuring surfaces, such as land, &c. a square is used 
as the measure or unit. A square is a figure with four equal 
sides, and the four corners or angles equal. The square "is 

used because it is more convenient A B 

lor a measure than a figure of any 
other Ibrm. The figure a b c n is a 
square. The sides are each one inch, 
consequently it is called a square 
inch. A figure one foot long and one 
foot wide is called a square foot ; a 
figure one yard long and one yard 
wide is called a square yard, &/C. 
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L If a figure one inch long and one inch wide contains 
one square inch, how many square inches does a figure one 
inch wide and two inches long contain ? How many square 
inches does a figure one inch wide and three inches long 
contain ? Four inches long ? . Five inches long t Seven 
inches long ? 

2. In a figure 8 inches long and 1 inch wide, how many 
square inches t How many square inches does a figure 8 
inches long and 2 inches wide contain ? 3 inches wide ? 4 
inches wide ? 5 inches wide ? 8 inches wide? 

3. If a figure 1 foot wide and 1 foot long contains 1 square 
foot, how many square feet does a figure I foot wide and 2 
feet long contain ? How many square feet does a figure 1 
foot wide and 3 feet long contain 1 5 feet long ? 9 feet 
long ? 15 feet long ? 

4. In a figure 9 feet long and 1 foot wide, how many 
square feet ? How many square feet does a figure 9 feet 
long and 2 feet wide contain ? 3 feet wide ? 5 feet wide ? 

7 feet wide ? 9 feet wide ? 

5. How many equare inches does a figure 13 inches long- 
and 1 inch wide contain ? 2 inches wide 1 3 inches wide T 

8 inches wide ? 

6. How many square feet does a figure 16 feet long and 1 
foot wide contain ? 2 feet wide ? 3 feet wide ? 5 feet 
wide 1 8 feet wide ? 13 feet wide ! 

In the above examples supply yards, rods, furlongs, and 
miles, instead of inches and feet, and perform them again. 

7. What rule caijr^ you make for finding the number of 
square inches, feet;* yards, &c. in any rectangular figure T 

Note. A figure with four sides, which has all its angled* 
alike or right angles, is called a rectangle^ and a rectangle is 
called a square when all the sides are equal. 

8. How many square feet in a room 18 feet long and 13 
feet wide ? 

9. How many square feet in a piece of land 143 feet long 
und 97 feet wide ? 

10. How niany square rods in a piece of land 28 rods 
long and 7 rods wide 1 

11. A piece of land that is 20 rods long and 8 rods wide^ 
•r in any other form containing the same surface, is called 

i^n acre. How many square rods in an acre ! 



XXIV. ARITHMETlCf. 8! 

\% How wide must a piece of land be thai is 17 rodv 
long to make an acre ? 

13. How many square inches in a square foot ; that is, in 
a figure that is 12 inches long and 12 wide T 

14. How much in tength, that is 8 inches wide, will.makc 
ft square foot 1 

15. How many scpiare feet in a square yard ? 

16. How many square yards in a square rod 1 

17. How many square inches in a square yard 1 

18. A piece of land 20 rods long and 2 rods wide, or in 
any other form which contains the same surface, is called a 
rood. How many square rods in a rood 1 

19. How many roods make an acre t 

20. Find the numbers for the following table. 



SQUARE MEASUBS* 

> 

square inches make 1 square foot 
square feet 1 square yard 

square yards or ) 1 square rod, 

square feet f perch, or pole 

square rods 1 rood' 

roods 1 acre 

21. How many square inches in a square rod t 

22. How many square yards in an acre ? 

23. How many square inches in an acre 1 

24. How many square feet in 1728 square inches 1 

25. In 286 square poles how many acres ? 

26. In 201,283)876 square inches, how many acres 1 

27. How many square rods in a square mile ? 

28. How many acres in a square miles ? 
20. The whole surface of the globe is estimated at about 

^98,000,000 square miles. How many acres on the surface 
of the globe ? 

30. How many square inches in a board 15 inches wide 
and 1 1 feet long 1 How many square feet 1 

31. How many acres in a piece of land 183 rods long 
and 97 rods wide ? 

32. How many square inches in a yard of carpeting that is 
2 ft. 3 in. wide ? How many yards of such carpeting wi)l it 

^ take to cover a floor 19 ft. 4 in. long and 17 fl. 2 in. wide 1 
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To measure solid bodies, such as timber, wood, &c., it is 
necessary to use a measure that has three dimensions, 
length, breadth, and depth, height, or thickness. For this a 
measure is used in which all these dimensions are alike. 
Take a block, for example, and make it an inch long, an 
inch wide, and an inch thick, and all its corners or angles 
alike ; this is called a solid or adnc inch ; so a Mock made 
in the same way having each of its dimensions one foot, is 
called a soUd or cubic foot. 

33. If a block 1 inch wide and 1 inch thick and 1 inch 
long ccmtains 1 solid inch, how many solid inches does such 
a block that is 2 inches long contain 1 3 inches long 1 4 
inches long 1 5 inches long ? 8 inches long 1 

34. How many solid inches does a block that is 1 foot 
long, 1 inch thick, and 1 inch wide contain 7 How many 
inches does 9uch a block that is 2 inches wide contain 1 3 
mches wide t 4 inches wide 1 5 inches wide ? 8 inches 
wide t 

35. How many solid inches does a block 2 inches long, 2 
inches wide, and 1 inch thick contain 1 2 inches thick t 

36. How many solid inches docs a block 4 inches long, 3 
inches wide, and. 1 inch thick contain t 2 inches thick 1 3 
inches thick 1 

37. How many cubic inches in a block W inches long, 8 
inches wide, and 1 inch thick t 2 inches thick ? 3 inches 
thick 1 5 inches thick ? 7 inches thick ? 

38. How many cubic inches in a block 18 inches long, 
13 inohea wide, and 1 inch thick ? 5 inches thick ? 11 
inches thick? 

In the above examples supply feet instead of inches^ 
and do them over again. 

39. What rule can you make for finding the number of 
solid, inches or feet in any regular solid body 1 

40. How many solid inches in a block 12 inches long, 12 
inches wide, and 12 inches thick ; that is, in a solid foot ? 

41. A pile of -wood 8 feet long, 4 feet wide, and 4 feet 
high, or in any other form containing an equal quantity, is 
railed a cord of wood. How many solid feet in a cord I 

42. Find the numbers for the following table. 
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sous OR CUBIC MXASUSE. 

9 

solid inches make 1 solid foot 

solid feet 1 cord of wood 

40 solid feet of round timber, or > , , , 

50 solid feet of hewn timber J i ton or load 

43. How many solid inches in a cord ? 

44. How many solid inches in a ton of hewn timber ? 

45. In 408,374 solid inches, how many solid feet ? 

40. How many feet of timber in a stick 28 feet long and 
11 inches square 1 

47. How ma&y tons of timber in 3 sticks, each 25 feet 
long, 15 inches wide, and 11 inches thick 1 

&, A pile of wood 4 feet square and 1 foot long, or a pile 
containing 16 solid feet is called 1 foot of wood. How 
many such feet in a cord ? 

49. How many solid feet of wood in a pile 5 feet wide, 3 
feet high, and 23 feet long ? How many feet of wood ? 
How many cords ? 

A few more examples of this kind will be found in deci- 
mals. 



DECIMAL FRACTIONS, 

XXV. In the following numbers, write the fractional 
part in the form of decimals. 

1. Twenty-seven and six tenths, 27 j%. Ans. 27.0. 

2. Fourteen and seven hundredths. 14^^7* 

Ans. 14.07. 

3. One hundred twenty-three, and eight thousandths. 
123j^ Ans. 123.008. 

4. One hundred and eight, and five tenths. 108/^. 

5. Seventy-three, and nine hundredths, '^^j^ 
■0. Four, and six thousandths. 4-p^. 

7. Sixteen, and one thousandth. lOy^* 

8. Six tenths, -fj^. 

9. Five hundredths. •^. 
10. Seven thousandths, xfw^' 
X\. lHyNQ ten thousandths. -nrlrT* 



A 



«4 
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12. Three, and four tenths and two hundredths. 3^ and 






13. TT ure how many hundredths ? 

14. 1^ and|-fg- are how many hundredths ? 

15. -X are how many thousandths ? 

16. y|^ are how many thousandths 1 

17. -Ay and yf^ and ^^ ^re how many thousandths 1 

18. Write 7^^^ in tl^ form of a decimal. 

19. -f^ are how many ten-thousandths ? 

20. rf T sure how many ten-thousandths ? 

21. j^^jf are how many ten-thousandths 1 

^ -ft* rlTi T?Vir» ^^ Tshs aro i^ow many ten-thou- 
sandths ? 

23. Write ^^/^^/v "^ ^^^ ^oi^>» ^^ ^ decimal ? 
Write the fractions in the following numbers in the form 
of decimals. 



24. 13^ 

25. 2lTVVff- 

26. 12/5VV^r.. 

29. 1 7^j^3fl . 



30. 193T,jVb- 
33. OSrsVyVW 

Ql •» ft 507 
QX 8 07 



\ 



Change the decimals in the following numbers to com 
snon fractions and reduce them to their lowest terms. 



36. 42.5. 

37. 84.25. 

38. 9.8. 

39. 137.16. 

40. 25.125. 

41. 18.625. 

42. 11.8642, 

43. 103.90064. 

44. 72.0065. 



45. 4.00025. 

4& 13.0060058. 

47. 0.75. 

48. 0.3125. 

49. .075. 

50. .00128. 

51. .00015. 

52. .000106. 

53. .150068.5. 



XXVI. 1. A man purchased a barrel of flour for $7.43. ; 
5 gallons of molasses for 81.625; 3 gaUoms of wine for 
$4.87 ; 4 gallons of brandy for $7 ; 7 lbs. of sugar for 
$0.95 ; and 3 gallons of vinegar for $0.42. What did the 
whole amount to ? * 

2. How many bushels of corn in 4 bags, the first contaia- 
^S 2iir bushels ; the second, 3^ ; the third, 3^^||^ ; soiii 
the fourth, 4^^^? 

Aofc WH c *^:i Va.^tions in the form of decimal*. 
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3. A man bought four loads of haj, thfi first CQntaining 
17} cwt ; the second, 19^ cwt ; the third, 24f cwt ; and. 
the fourth, 14} cwt. How many cwt in the whole t 

Note. In all the examples under the head of decimals, 
change the fractions and parts to decimals. 

4. A man raised wheat in five fields, in the first, 47A 
bushels ; in the second, 9^\ ? in the Uiird, 87f| ; in the 
fourth, 143^ ; and in the fifth 387 bushels. How many 
bushels in the whole ? 

5. A man bought a load of hay for 6^<£. ; a load of oats 
for 7^^. ; 3 bushels of corn for }^. ; and a load of wood 
lor ^■^' How much did the whole <^ome to 1 

6. Add together the following numbers, 38|| ; 1386^^ ; 

7006; ^Vtt; t*iSS; Q; aiid46aj|. 

7. From a piece of cloth conu'ning 47| yards, a mer- 
chant sold 232^j. How much **eru ined unsold ? 

a A man owing f 253 paid $187,375, how much did he 
then owe T 

9. A man owing 342y'^,£. paid 187 /j^. How much 
did he then owe ? 

10. A merchant sold a barrel of flour for 2^-^£. ; 5 gal- 
Ions of molasses for j-^. ; and 6 gallons of wine for 2 j|^. 
In pay he received a load of wood worth 2y^. and 2 bush- 
els of wheat, worth \i£. and the rest in money ; how much 
money did he receive ? 

11. From 183f<£. take 87|^. 

12. From $382 take $48.25. 

13. From ll53f lb. take 6B4^1b. 

14. From 37f tors ♦ake 28^ tons. 



Multiplication of Decimals. 

XXVII. 1. A man bought 5 barrels of pork, at $17.43 
per barrel ; how much did it come to ? 

2. What cost 8 yards of cloth, at $7,875 per yard ? 

3. How many bushels of meal in 14 sacks, containing 
4.37 bushels each 1 

4. How much hay in 8 loads, containing 24.35 cwt each ? 

5. How much cotton in 17 bales, containing 4} cwt. each 1 

6. How many cwt of hay in 14 loads, containing 23.25 
cwt. each ? 

8 



86 ARITHMETIC. PaH 1. 

7. MulUply 42.62 by 38. 
6. Maltiply 137.583 by 17. 
9. Multiply 13.946 by 58. 

10. Multiply 2.5837 by 15. 

11. Multiply .464 by 27. 

12. Multiply .0038 by 9. 

13. If a barrel of flour cost $5, what cost .6 of a barrel 1 

14. At $90 per hhd., what cost .7 hhd., that is, i^ of a 
hdd.? 

15. At $45 per hhd., what cost .8 hhd., that is, -^^ of a 
hfad. of gin ? 

16. At $20 per hhd., what cost 2.9 hhds., that is 2^ hhds. 
of molasses ? 

17. At $25 per ton, what cost 7.6 tons of hay ? 

18. At $95 per ton, what cost 3.7 tons of iron ? 

19. At $32 per ton, what cost 14.25 tons of logwood ? 

20. At $220 per ton, what cost 19.47 tons of hemp 1 

21. At $57 per ton, what cost 3.5 tons of alum ? 

22. At $45 per thousand, what cost 2.5 thousandiB of 
staves ? 

23. What IS .5 of 128 ? 

24. What is .25 of 856? 

25. What is .125 of 856 ? 

26. What is .287 of 2487? 

27. Multiply 2487 by .287. 

28. Multiply 4306 by 3.5. 

29. Multiply 87 by 2.8. 

30. Multiply 1864 by 3,25. 

31. Multiply 30067 by 1.3873. 

32. Multiply 10372 by 6^=6.5. 

33. Multiply 468 by 7-1=7.25. 

34. Multiply 46800- by 13f. 

35. Multiply 36038 by 1 J. 

36. Multiply 130407 by 5^\. 

87. At .3 of a dollar a gallon, what cost .2 of a gallon of 
molasses ? 

38. What is .2 of .3, that is ^^ of ^ ? 

39. Multiply .3 by .2. 

40. At $.90 per gallon, what cost .4 of a gal. of wine ? 

41. At $.25 per lb. what cost 2.8 lb. of butter ? 

42. At $.36 per lb., what cost 4.5 lb. of sperm candles T 

43. At $.47 per piece, what cost 4.3 pieces of nankin ? 
44* At $5.37 per yard, what cost 7.4 yards of cloth 1 
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45. At $13.50 per bbl., what cost 14| bbls. of pork 1 
^ 46. At $25.45 per ton, what cost 18f tons of hay 1 

47. At $140.50 per ton, what cost 13^ tons of potashes 1 

48. If an orange is worth $.06, what is .3 of ah orange 
worth 1 

49. If a bale of cotton contains 4.37 cwt., what is .45 of a 
bale? 

50. Multiply 4.5 by 2.3. 

51. Multiply 13.43 by 1.4* 

52. Multiply 43.25 by .8. 

53. Multiply 284.43 by 1.02. 

54. Multiply 18.325 by l.{^. 

55. Multiply 6.4864 by 2.03. 

56. Multiply 14.00643 by .5. 

57. Multiply 3.400702 by 1.003* 

58. Multiply 1.006 by .002. 
69. Multiply 1.0007 by .OOOa 

60. Multiply .3 by .2. 

61. Multiply .04 by .2. 

62. Multiply .003 by .01. 

63. Multiply .0004 by .025. 

64. Multiply .0107 by .00103, 

65. Multiply 1.340068 by 1.003084. 



3C$eeUane(nis Examples* 

1. At $12 per cwt. what cost 5 cwt. 3 qrs. of sugar 1 
Note. 5 cwt. 3 qrs. is 5^ cwt., that is 5.75 cwt. 

2. At $25 per cwt., what cost 37 cwt. 3 qrs. 14 lb. of to- 
oacco 1 

Note* The quarters and pounds may first b^ reduced to 
a common fraction and then to decimals. 3 qrs. 14 lb. are 
98 lb., that is y^j of I cwt., and /riz=.875 ; therefore, 37 
cwt. 3 qrs. 14 lb. is equal to 37.875 cwt. ; this multiplied by 
25 gives $946,875. 

3. What cost 5 cwt. 2 qrs. 19 lb. of raisins, at $11 per 
cwt.? 

4. What cost 13 cwt. 1 qr. 15 lb. of iron, at $4,27 pef 
cwt. ? 
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NoU. 13 cwt 1 qr. 15 lb.=13T*T^ cwt.=13-383+cwt. 
This moltiplied by $4.27 gives $57.14541. Observe, that 
there mast be as many decimal places in the product as in 
the multiplieand and multiplier together. In this instance 
there are five places. It is not necessary to notice any thing 
smaller than mills in the result, therefore $57,145 will be 
sufficiently exact for the answer. 

5. What cost 12 cwt qrs. 19 lb. of rice, at $3.28 per 
cwt? 

6. What cost 13 cwt. 2 qrs. 4 lb. of hops, at $5.75 per 
cwt. 

7. What cost 3 hhds. 43 gal. of wine, at $98 per hhd. ? 

Note. 3 hhds. 43 gal. is 3^ hhds. ; this reduced to a de- 
cimal is 3.683 hhds., nearly. 

8. What cost 17 hhds. 18 gal. of molasses, at $23.25 per 
hhd.1 

9. What cost 13 hhds: 53 gal. of gin, at $47,375 per 
hhd. 1 

10. What cost 4 hhds. 27 gal. 3 qts. of brandy, at $108.42 
per hhd. t 

11. 'Express in decimals of an cwt. the quarters, pounds, 
and ounces in the following numbers : — 3 cwt. 2 qrs. 22 lb. ; 
17 cwt 1 qr. 11 lb. 5 oz. ; 4 cwt qr. 16 lb. 3 oz. 

12. Express in decimals of a hogshead the gallons, quarts, 
pints, &c. in the following numbers :— 43 hhdls. 17 gal. 2 
qts ; 14 gal. 6 qts. 1 pt ; 7 hhds. gal. 3 qts. 1 pt 

13. What cost 8 gal. 3 qts. 1 pt of gin, at $0.43 per gal. I 

14. What cost 17 lb. 13 oz. of sugar, at $0.12 per lb. 1 

15. What cost 23Ib. 7 oz. of sugar, at $11.43 per cwt. ? 

16. What cost 11 gals. 2 qts. of brandy, at the rate of 
$98.48 per hhd. ? 

17. What cost 17 yds. 3 qrs. 2 nls. of broadcloth, at $7.25 
per yard t 

18. What cost 2 qrs. 3 nls. of broadcloth, at $6.42 per 
yard! 

Express the fractions in the following examples in deci 
mals. 

19. What part of 1 yd. is 3 qrs. 2 nls. ? « 

20. What part of 1 yard is 1 qr. 3 nls. ? 

'^^* ^^D^ pditof 1 lb. Avoirdupois is 13 oz.T 

22. Wliat part of 1 qr, is 17 lb. ? 

23. What part of 1 qr. is 13 lb. 5 oz. 1 
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24. WhaC part of a day is 6 hours ? 

25. What part of a day is 16 h. 25 min. ? 

2€L What part of a day is 13 h. 42 min. 11 sec. 1 

27. What part of an hour is 47 min. 1 

28. What part of an hour is 38 min. 47 sec* 1 

29. What part of a rod is 13 ft. 1 

30. What part of 1 ft. is 2 in. ? 
31 What part of 1 ft. is 7 in. ? 

32. What part of a rod is 7 ft. 4 in. 1 

33. What part of a mile is 7 rods, 13 ft. t 

34. What part of \£. is 13s. 6d. 1 

35. What part of Is. is 5d. 1 qr? , 

36. What part of 1;^. is lis. 5d. 3 qr. T 

37. At 2jf. 5s. per cwt, what cost 6 cwt. 3 qrs. of rai- 
sins 1 

Note. 2£. 5s.=:2.25£., and 5 cwt. 3 qrs.=5.75 cwt. 
Multiplying these together, ^he result is 12.9375£. The 
decimal part of this result may bo changed to shillings and 
pence again. .9375i£. is .9375 of 20 shillings ; therefore if 
we multiply 20 shillings by .9375, or, which is the same 
thing, if we multiply .9375 by 20, we shall obtain the answer 
in shillings and parts of a shilling. This is evident also 
from another course of reasoning. .9375<£. is now in pounds ; 
if it be multiplied by 20 it will be reduced to shillings. 
.0375 
20 



. 18.7500 The result is 18 shillings- and .75 of a shil- 
ling, which may in like manner be reduced to pence by mul- 
tipiying it by 12. 
.75 
12 

9.00 The result is 9d. The answer, therefore, 
is 12c£. 18s. 9d; 

38. What cost 3 cwt. 2 qrs. 7 lb. of hops, at 2£. 3s. 6d. 
per cwt. 1 

39. What cost 17 yds. 2 qrs. 2 nls. of broadcloth, at 2^. 
Ss. 7d. per yard 1 

/ 40. What cost. 8 cwt. 1 qr. 13 lb. of wool, at a£. 7Si 6d. 
per cwt. t 

41. What cost 3 hhds. 43 gals, of wine, at 32^. 14s. 8d. 
per hhd. 1 

8* 
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42. How many cwt of raisins in 7-|- casks, 6ach cask con 
taining 2 cwt. 6 qrs. 25 lbs ** 

Note. 7 J=7.6 and 2 cwt. 0. qrs. 25 lbi=:2.2232-f cwt. 
These multi;>]ied together produce 16.8957 cwt. The frac- 
tional part of this may be changed to quarters, pounds, &c. 
as the fractions in the last examples were changed to shil* 
lings and pence. .8957 cwt. is .8957 of 4 quarters, or it is 
hundred-weights and may be reduced to quarters and pounds 
by multiplying by 4, and by 28^ 
.8957 
4 



3.5828 

28 



The result is 3 qrs. and a fraction. 

46624 Then multiply .5828 qrs. by 28, it 

11656 gives 16 lb. and a fraction of a 

pound. Multiplying «3184 lb. by 

16.3184 16, it gives 5 oz. and a fraction of 

16 an ounce. 



>0104 
3184 



5.0944 

Tlie answer is 16 cwt. 3 qrs. 16 lb. 5^^^ oz. nearly. The 
same result may be obtained' by changing the decimal .8957 
cwt. to a common fraction, and proceeding according- to the 
method given in Art. XV I. 

43. How many cwt. of cotton in 5| bales, each bale con- 
taining 4 cwt. 3 qrs. 7 lb* ? .; 

44. How many cwt. of coffee in 13J bags, each bag con 
taining 1 cwt. 3 qrs. 15 lb..? 

45. Find the value of .387<£: in shillings, pence, and far 
things. 

46. Find the value of .9842^. in shillings, pence, and far- 
things. 

47. Find the value of .583 cwt. in quarters, pounds, dtc. 

48. Find the value of .23 cwt. in quarters, pounds, &c. ' 

49. Find the value of .73648 cwt. in quarters, poundii 

i(C. 

50. Find the value of .764s. in pence and farthings. 
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51. Find the value of .3846 qr. in pounds and ounces. 

52. Reduce 3.327 qrs. to pounds. 

53. Reduce 4.684«£. to pence. 

54. Find the value of .346 of a day in hours, minutes, &lc. 

55. Find the value of .5876 of an hour in minutes and 
seconds. 

56. Express in decimals of a foot the inches in the follow- 
ing numbers : — 3 ft. 6 in. ; 4 ft. 3 in. ; 7 ft. 9 in. ; 3 ft. 8 
in. ; 5 ft. 7 in. ; ft. 10 in. 

57. Find the value of .375 ft. in inches and parts. 

58. Find the value of .468 of a square foot in square 
ioches. 

59. Find the value of .8438 of a solid foot in solid inches; 

60. How many square feet in a board 9 in. wide and 15 
ft. 3 in. long. 

Chancre the inches to decimals of a foot. Since the an- 
swer will be in square feet, it ^iil be necessary to find the 
value of the decimal in square inches. In general, however, 
it will be quite as convenient to let the answer remain in de- 
cimals. The answer is 11.4375 ft. It will be sufficiently 
exact to call it 11.4 ft. 

61. How many square feet in a floor 14 ft. 7 in. wide and 
19 ft. 4 in. long 7 

62. How many square feet in a board 1 ft. 8 in. wide and 
17 ft. 10 in. long. 

63. How manv soUd feet in a stick of timber 28 ft. 4 in. 
long. 1 ft. 2 in. wide, and 1 1 in. deep ? 

Note. In questions of this kind it will generally be most 
convenient to change the inches to decimals of a foot, be- 
cause when the whole is reduced to inches, the numbers be- 

* 

come very large and the operation becomes tedious. Tenths, 
generally, and hundredths in almost every case, will be suf- 
^ciently exact for common purposes. Those who measure 
timber, boards, wood, &c. would find it extremely convenient 
to have their rules divided into tenths of a foot, instead of 
inches. 

There is a method of performing examples of this kind 
called duodecimals, which will be explained hereafter, but it 
is not so convenient as decimals. 

64. How many solid feet in a pile of wood 4 ft. 2 in. wide, 
3 ft. 8 in. high, and 13 ft. 4 in. long ? 

It has been already remarked that in interest, discount 
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coromiBsions, 6lc. 6 per cent, 7 per cent, Slc. signifies j^ 
n^, d^c. of the sum. This may be written as a decimal 
fraction. In fact this is the most proper and the most con- 
venient way to express, and to use it 1 per cent, is .01 ; 
2 per cent, is .02 ; 6 per cent is .06 ; 15 per cent, is .15 ; 
G} per cent, is .065, &:/C. This manner of expressing the 
rate will be very simple in practice, if care be taken to point 
the decimals right in the result 

G5. A commission merchant sold a quantity of goods 
amounting to $583.47, for which he was to receive a com- 
mission of 4 per cent. How much waa the amount of the- 
commission ? 
533.47 
.04 



$23.3383 Ans.- 
There are two decimal places in each factor, consequently 
there must be four places in the result The answer is 
$23.34 nearly. 

66. What is the commission on $1358.27, at 7 per cent ? 

67. What is the commission on $1783.425, at 5 per cent ? 
63. A merchant bought a quantity of goods for $387.48, 

and sold them so as to gain 15 per cent. Horw much did he 
ga*n, and for how much did he sell the goods ? 

69. What is the insurance of a ship and cargo, worth 
$53250, at 2*- per cent. ? 

Note. 2^ per cent is equal to .025, for 2 per cent is .02, 
and ^ per cent is ^ of an hundredth, which is 5 thousandths. 

70. What is the duty on a quantity of books, of which the 
invoice is $157.37, at 15 per cent 1 

Note. It is usual at the custom-house to add ^ or 10 
per cent, to the invoice before casting the duties. 10 per 
cent on $157.37 is $15,737, which, added to $157.37 
makes $17(3.107. The duties must be reckoned on $173,107. 
When the duties are stated at 15 per cent, they will actually 
be 16|- per cent, on the invoice ; because 15 per cent on 
)V will amount to 1^ per cent, on the whole. It will be 
most convenient generally to reckon the duties at 16^ per 
cent., instead of adding^ ^'^ of the sum* and then reckoning 
them at 15 per cent. When the duties are at any other rate, 
the rate may be increased ^^ of itself^ instead of increasing 
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the invoice -jV* ^o' instance, if the rate is 10 per cent, call 
it 11 per cent, if the rate is 14 per cent, call it l^^lr P^i" 
cent, then the mnltit^ier will be .154. If the rate is 12^ 
percent, that is, .1^, -^ of this is .0125, whidli added to 
•125 makes .1375 for the multiplier. 

71. What is the duty on a quantity of tea» of which the 
invoice is $215.17, at 50 per cent ? 

72. What is the duty on a quantity of wine^ of which the 
invoice is $873, at 40 per cent. ? 

73. What is the di^ty on a quantity of saltpetre, of which 
the invoice is $1157, at 7J per cent. 1 

74. Imported a quantity of hemp, the invoice of which 
was $1850, the duties 13| per cent. What did the hemp 
amount to after the duties were paid 1 

75. Bought a quantity of goods for $58.43, but for cash 
the seller made a discount of 20 per cent. What did the 
goods amount to afler the discount was made ? 

76. A merchant bought a quantity of sugar for $183.58, 
but being damaged he sold it so as to lose 7| per cent 
How much did he sell it for ? 

77. Bought a book for $.75, but for cash a discount of 
20 per cent, was made. What did the book cost ! 

78. Bought a book for $4,375, but for cash a discount 
of 15 per cent was made. How much did the book cost 1 

70. What is the interest of $43.25 for 1 year, at 6 per 
cent. ? 

80. What is the interest of $183.58 for 1 year at 7 per 
centt 

81. At 6 per cent for 1 year, what would be the rate per 
cent, for 2 years ? For 3 years ? For 4 years ? 

82. At 6 per cent for 1 year, what would be the rate per 
cent for 6 months ? For 2 months i For 4 months t For 
i month ? For 3 months ? For 5 months 1 For 7 months t 
For 8 months ? For 9 months ? For 10 months 1 For 11 
months? 

83. At 6 per cent for 1 year, what would be the rate per 
cent for 13 months ? For 14 months ? For 1 year and 5 
months t 

84. If the rate for 60 days is 1 per cent, or .01, what is 
the rate for 6 days ? For 12 days t For 18 days 1 For 
24 days ? For 36 days ? For 42 days ? For 48 days ? For 
54 days ? 
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NoU* Tbe interest of 6 days is ^ per cent., that is .001. 
The interest of I day therefore will he J of ^, or ^ pe» 
cent, or .00016. The rate f(Mr 2 days twice as much, &c. 
In fact the rate for the days may always be found by divid- 
ing the number of days by 6, annexing zeros if necessary, 
and placing the first figure in the place of thousandths, if 
the number of days exceeds 6« 

85. What is the interest of $47.23 for 2 months, at 6 per 
eentl 

Note* When the rate per cent, is stated without men- 
tioning the time, it is to be understood for 1 year, as in the 
following examples. 

86. What is the interest of $27.19 for 4 monthsi^ aft 6 per 
cent. 1 

87. What is the interest of $147.96 for 6 months, at 6 
per cent. 1 

88. What is the interest of $87,875 for 8 months, at 6 
per cent. ? 

89. What is the interest of $243.23 for 14 months, at 6 
per cent. ? 

90. What is the interest of $284.85 for 3 months, at 6 
per cent. ? 

91. What is the interest of $28.14 for 5 months, at 6 per 
cenU? 

92. What is the interest of $12.18 for 7 months^ at &per 
cent. 1 

93. What is tbe interest of $4.38 for 9 months, at & per 
cent. 1 

94. What is the interest of $15,125 for 11 months, .at 6 
per cent. ? 

95. What is the interest of $127.47 for 2 months and 12 
days, at 6 per cent. 1 

96. What IS the interest of $873.62 for 4 months and 24 
days, at 6 per cent ? 

97. What is the interest of $115.42 for 7 months and 15 
days, at 6 per cent. 1 

98. What is the interest of $516.20 for 11 months and 
23 days, at 6 per cent. ? 

99. What is the interest of $143.18 for 1 year, 7 months, 
and 14 days, at 6 per cent. ? 

lOa A gave B a note for $357.68 on the 13th Nor. 
819, and paid it on the Uth April, 1822, interest at 6 
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per cent How much was the principal and interest to- 
gether at the time of payment 1 

101. A note for $843.43 was given 5th July, 1817, and 
paid 14th April, 1822, interest at 6 per cent. How much 
did the principal and interest amount to 1 

102. A note was given 7th March, 1818, for $587; a 
payment was made 19th May, 1819, of $53, and the rest 
was paid 11th Jan. 1820. What was the interest on the 
note? 

103. What is the interest of $157 for 2 years, at 5 per 
cent. ? 

104. What is the interest of IS£. 3s. 6d. for 1 year, at 
6 per cent. 1 

jj 

Note. If the ^filings be reduced to a decimal of a pound, 
the operation will be as simple as on Federal money. The 
following is a more simple method of changing shillings to 
decimals, than the one given above, -^j^ part of 20s. is 2s., 
therefore every 2s. is ^^, or .!<£.• Every shilling is jV*^'» 
that is i^j^. or .Q5£. ; 3s. then is .l£, and j05c£., or .15<£. 

In l£. there are 960 farthings. 1 farthing then is -yfo of 
l£. 6d. is 24 farthings, consequently -^^ of a £, These 
are ratther larger than thousandths, but they are so near 
thousandths that in small numbers they may be used as thou- 
sandths. -^^^,=1-^^. when reduced, and jJl^.z^^j^., 
so that 24 farthings are exactly xII^tt^* or .025c£. If the 
number of farthings is 13 they will be t^^tH^- ^^^ rather 
more than ^ of another thousandth. This may be called 
tJJtt or .014, and the error will be less than ^ of xT^VTr* ^^ 
the number of farthings be less than 12 they may be called 
so many thousandths, and the error will be less than i of 
fsjf^> If the number of farthings is between 12 and 36 add 
1 to them, if more than 36 add 2, and call them so many 
thousandths ; and the result will be correct within less than 
i-of-ruW* ^Q farthings make 1 shilling, therefore there 
will never be occasion to use more than this number. From 
the above observations we obtain the following rule. Call 
every two shillings one tenth of a pound, every odd shilling 
Jive hundredthSy and the number of farthings in the pence 
und farthings so many thousandths, adding one if the num^ 
her is between twelve and thirty^six^ and two if more than 
thirty-six. 

It will be well to remember this rule, because it will be 
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Qfleful in many instaneee, particularly in changing English 
money to dollars and cents, and the contrary. 

13j^. 36. 6d. then is reduced as follows : 2b.=:.1i£!. 1s.= 
•0&£. and 6d.=i24 farthings=.025^. and the whole is equal 
to ^13.175. 

13.175 
.06 



£ .79050 Ans. 
To change the result to shillings and pence it is necessary 
to reverse the above operation. The .7 or ^V are 14s. The 
.09 or ^ are ^«,pf-^J^. The yl^ are Is. and the -^ are 
^■^i or 40 farthings ; then taking out 2, because- the num- 
ber is above 36, we have 38 farthings, or 9d. 2qr. ; and the 
whole interest is I5s. 9d. 2qr. 

105. What is the interest of 13<£. 15s. 3d. 2 qr. for 1 year 
and 6 months, at 6 per cent ? 

106. What is the interest of 4<£. lis. 8d. Iqr. for 9 months 
and 15 days, at 6 per cent ? 

107. What is the interest of 137<£. Os. 9d. from 13th May, 
1811, to 19th July, 1815, at 6 per cent ? 

lOa What is the interest of 137^. 17s. 2d. from 11th 
Jan. 1822, to 15th August, at 6 per cent. ? 

109. What is the interest of 17<£. 9s» from 1st June 
1819, to 17th Aug. 1820, at 6 per cent ? 

110. What is the interest of 13s. 4d. from 17th June 
1818, to 28th Aug. 1821, at 6 per cent 1 

111. What is the interest of 46. 8d. 2qr. for 7 months and 
3 days, at per cent. ? 

112. What is the commission on 143i£. 13s., at 5 per cent. ? 

113. What is the duty on a quantity of goods, of which 
the invoice is 257j^. 19s. 4d., at 15 per cent ? 

N. B* The above examples in pounds, shillings, .&c. ap- 
ply equally to English and to American moneji; 



Division of Decimals, 

XXVIII. 1. If 5 barrels of cider cost 918.75, what it 
that per barrel 1 

2. A man bought 17 sheep for $98.29, what was^the avo 
rage price t 
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3. Divide $183,575 efpaHy aiqong 5 ta^, Homt mach 
. will each have ? 

4* Divide 7.5 banels of floor e^ially amopg 5 men. How 
mnch will they have apiece ? 

5. Divide 11.25 bushels of corn equally among 8 men* 
flow much will they have apiece ? 

6. A man travelled 73.487 mile^ in 15 hours ; what was 
the average distance per hour 1 

7. At 2S£. 5s. 8d. per ton, what cost 1 cwt. of iron 1 

8. If a ship and cargo are worth 1253£, 6s. 4d., what is 
Che man's share who owns ,^ of her ? 

9. What is ^ of 49.3761 

10. What is ^ of 583.542 ? 

11. What is ^V of 13.75 ? 

12. What is j^j of 387.65 1 

13. Divide 13.8468 by 4. 

14. Divide 1387.35 by 48. 

15. Divide 158.6304 by 113. 

16. Divide 12.4683 by 27. 

17. Divide 1.384 by 15. 

18. Divide .7376 bx 28. 

19. Divide .6438 by 156. 

20. Divide 1.5 by 56. 

21. Divide .4 by 13. 

22. Divide .0346 by 27. 

23. Divide .003 by 43. 

24. Divide 1.06438 by 1846. 

25. Divide 13.84783 by 137648. 

26. At $1.37 per gallon, how many gallons of wine maybe 
bou^t for $37 ? 

27. At $.34 per bushel, how many bushels of oats may 
be bought for $24 1 

29. At $.165 per lb., how many lb. of raisins may be 
bought for $3 ? 

30. At $.03 apiece, how many lemons may be bought for $5 ? 

31. If 1.75 yards of cloth will make a coat, how many 
coats may be made from 38 yards 1 

32. If 1.3 bushels of rye is sufficient to sow an acre of 
ground, how many acres will 23 bushels sow ? 

33. If 18.75 bushels of wheat grow on I acre, how 
many acres will produce 198 bushels, at that rate 1 

34. If a man travel 5.385 miles in an hour, in how many 
hours will he travel 83 miles at that rate 1 

9 
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S5. If 3s« tirill pay for 1 day's work, liow many days' 
work may be had for 138. ? 

96. If 58. 8d. will pay for 1 day's work, how many days' 
work will lljf. pay for t 

37. At 8s. 3d. per gallon, how many gallons of wine may 
»e bought for 18<£. 1 

38. If 2.5 barrels of cider cost $7, what is that per bar 
rel? 

39. If 1.S barrel of flour cost $10, what is that per bar 
rel? 

40. If 2.75 firkins of batter cost $23, what is that per 
lirkin? 

41. If 3.375 barrels of beer cost $14, what is that per 
barrel 1 

42. If 13<16 bushels of wheat cost 6^., what is that per 
bushel ? 

43. If .S of a yard of cloth cost $2, what is that per yard ? 

44. If .35 of a ton of hay cost $8, what cost a ton ? 

45. IF .846 of a barrel of flour cost 32 shillings, what 
will a barrel cost at that rate ? 

46. If .137 of a ton of iron cost 52 shillings, what will I 
ion cost 1 I 

47. How many times is 1.3 contained in 18 ? 
48. . How many times is 3.25 contained in 39 1 

49. How many times is 4.75 contained in 180? 

50. How many times is 16.375 contained in 4,876 ? 

51. How many times is 24.538 contained in 63?. 

52. How many tim^s is 1.372 contained in 14 ? 
53* How many times is 4.1357 contained in 15 1 

54. How many times is .3 contained in 3 ? 

55. How many times is .04 contained in 4 ? 
56^ How many times is .13 contained in 8 ? 

57. How many times is .385 contained in 17 ? 

58. How many times is .0684 contained in 47 ? 

59. How many times is .0001 contained in 53 ? 

60. How many times is .0005 contained in 127 1 

61. 3 is .3 of what number ? 

62. 4 is .04 of what number 1 

63. 8 is .13 of what number ? 

64. 17 is ,385 of what number ? 

65. 47 is .0684 of what number ? 

66. 53 is .0001 of what number ? 

67. 127 is .0005 of what number ? 
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68. How many times is .0035 contained in 67 ? 

69. 67 is .0035 of what njomlier ? 

70. Divide 156 by 4.95. 

71. Divide 38 by 13.56. 

72. Divide 23 by 1.3646. 

73. Divide 7 by 8.4. 

74. 7 is what part of 8.4 ? 

75. Divide 3 by 5.8. 

76. 3 is what part of 5.8 ? 

77. Divide 8 by 17.37, 

78. 8 is what part of 17.37 1 

79. Divide 23 by 120.684. 

80. 23 is what part of 120.684 1 

81. Divide 14 by .7. 

82. Divide 130 by .83. 

83. Divide 847 by .134. 

84. Divide 8 by .0645. 

85. Divide 3 by .00735. 

86. Divide 1 by .005643. 

87. Divide 157 by .00001. 

88. At $2.75 per gaiion, how many gallons of wine may 
be bought for $56.03 ? 

89. At 17.375 shillings per gallon, how many gallons of 
wine may be bought for 42.25 shillings ? 

90. At I6s. 4d. per gallon, how many gallons of brandy 
may be bought for 4£, 7s. ? 

91. At 2£. 3s. 4d. per barrel, how ^any barrels of flour 
may be bought for 32^. 7s. 6d. 1 

92. If 3.75 barrels of flour cost $25.37, how much is that 
per barrel ? 

93. If 5.375 barrels of cider cost 4£, 48., what is that per 
barrel? 

94. If .845 of a yard of cloth cost $5.37, what is that per 
yard ? 

95. Iff of a ton of iron cost $60.45, what cost 1 ton 1 

96. How many times is 13.753 contained in 42.7 1 

97. How many times is 1.468 contained in 473.75 ? 

98. How many times is .7647 contained in 13.42 1 . 

99. How many times is .0738 contamed in 1.6473 ? 

100. 1.6473 is .0738 of what number ? 

101. How many limes is .001 contained in .1 1 

102. .1 is .001 of what number ? 

103. How many times is .002 contained in .01 1 
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104. .01 is «002 of what namber ? 

105. How many times is .002 contained in .002 1 

106. .002 is .002 of what number t 

107. Divide 31.643 by 2.3846. 

108. Divide 2.4637 by .6847. 

109. If 1 lb. of candles cost $.14, ho^r many lb. may be 
bought for 91.375 \ 

110. If 4.5 yards of cloth cost $28.35, how much is that 

per yarjd ? 

111. If 3.45 tons of hay cost 22<£. 7s. 5d., how much is 

that per ton 1 

112. At 3s. 8d. per bushel, how many bushels of barley 
may be bought for 3^. 5s. 7d. 1 

113. If 47.25 bushels of barley cost 15£. 17s. 5d., what 
is that per bushel ? 

114. If 15 cwt. 3 qr. 14 lb. of iron cost 17^. 14s. 8d., 
what is that per cwt ? 

115. If .35 of a ton of iron cost \^£. 3s. 5d., what cost a 
ton at that rate ? 

116. Divide 16.4567 by 2.5. 

116. Divide 137.06435 by 3.25. 

117. Divide 105.738 by .3. 

118. Divide 75.426 by .1. 

119. Divide 1.76453 by 1.3758. 

120. Divide .78367 by .001. 

121. Divide .073467 by .005. 

122. Divide .007468 by .0075. 

123. How many times is .037 contained in 1.04738 1 

124. 1.04738 is .037 of what number 1 

125. How many times is .135 contained in 13.4073 1 

126. 13.4073 is .135 of what number ? 

127. Divide 13.40764 by 123.725. 

128. Divide .406478 by 135.407. 

In the following examples express the division in the form 
of a common fraction, and reduce them to their lowest t^nis. 

129. Divide 17.57 by 14.23. 

130. Divide 3.756 by 5.873. 

131. Divide .6375 by .5268. 

132. Divide 3.45 by 2.756. 

133. Divide 1.6487 by 2.35. 

134. Divide 113.45 by 21.4764. 

135. Divide .7384 by .37. 
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136 Divide .007 by S. 

137. Divide .647387 by .0042. 

138. Divide .53 by .00067. * 

139. Divide .003 by 0.00001. 

140. 3.5 is what part of 7.8 1 

141. 13.76 is what part of 17.5 ? 

142. 7.0387 is what part of 42.05 ? 
143« 1.5064 is what part of 6.944783 ? 



Miscellaneous Examples. 

1. If 1.4 cwt. of sugar cost $10.09, what will 9 cwt. 3 
qrs. costi 

2. If 19| yards of cloth cost $128.35, what will 18 yds. 3 
qrs. cost 1 

3. If 23^ yds. of riband cost $5|, what will 34j yds. cost 1 

4. If 3 cwt. 2 qrs. 14 lb. of sugar cost $^.55 what will 
19 cwt. 1 qr. 17 lb. cost 1 

5. If ^ cwt. of tobacco cost 4^. 18s., how much may be 
bought for 13.£. 178, 8d. 1 

6. Sold 75} chaldrons of lime, at 1 Is. 6d. per chaldron ^ 
how hiuch did it come to ? 

7. A goldsmith sold a tankard for 10<£. 13s., at the rate 
of 5s. 6d. pei^^i ; haw much did it weigh 1 

8. Goliah the Philistine is said to h^ve been 6^ cubits 
high, each cubit being 1 ft. 7.168 English inches ; what was 
liis height in English feet ? 

9. How many yards of flannel, that is 1 English ell wide 
will be sufficient to line a cloak containing 8^ yd&<that is ^ 
yd. wide ? 

10. I agreed for a carriage of 2.5 tons of goods 2.9 mile3, 
for .75 of a guinea ; what is that per cwt. for 1 mile ? 

11. If a traveller perform a journey in 35.3 days, when 
the days are 11.374 hours long ; in how many days will he 
perform it, when the days are 9.13 hours long ? 

12. If 12 men can do 125 rods of ditching in 65} daysj 
m how many days can they do 242^ rods t 

13. In a room 18 fl. 6 in. long, and 14 ft. 9 in. wide, how 
many square feet ? In a yard of carpeting that is 2 ft. 8 in. 
wide, how many square feet 1 How many yards of such car- 
peting will cover the above mentioned floor ? 
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14. How many yards of carpeting that is 1^ yd. wide will 
cover a floor 22 fl. 7 in. long, and 19 ft. 8 in. wide ? 

15. How many feet of boards will it take to cover the 
walls of a house 32 ft. 8 in. long, 26 ft. 4 in. wide, and 26 
ft. 5 in. high ? How much will they cost at $3.50 per 1000 
feet ? 

16. How many feet will it take to cover the floors of the 
above house 1 

. 17. If 1000, or a bunch, of shingles will oover 10 feet 
scfuare, how many bunches will it take to cover the roof of 
the above house^ allowing the length of the rafters to be IG 
ft. 5 in. 1 

18. In a piece of land 37 J rods long, and ^f rods wide, 
how many acres ? 

19. What will a piece of land, measuring 57 fl. in length, 
and 43 ft. ia breadth, come to, at the rate of $25 per square 
rod ? 

20. In a pile of wood 23 ft. 7 in. long, 3 ft 10 in. wide, 
and 4 ft. 3 in. high, how many cords ? 

2,1. How many feet of wood in a load 8 ft; long, 4 ft 
wide, and 3 ft. 8 in. high ? 

N. B. Wood prepared for the market is •generally 4 feet 
long, and a iQad in a wagon generally contstlns two lengths, 
or 8 feet in length. If a load is 4 feet high and 4'fe^t wide, 
H contains a cord. It was remarked above, that what is 
called one foot of wood, is 16 solid feet, and that 8 such feet 
make 1 cord. To find how many of these feet a pile or load 
of wood contains, it is necessary to find the number of solid 
feet in it, and then to divide by 16. When the load of wood 
is 8 feet long, we may multiply the breadth and height to- 
gether, and then, instead of multiplying by 8, and dividing 
by 16, we may divide at first by 2, and the same result wiU 
be obtained. 

22. How many feet of wood in a loacl 8 feet long, .3 ft. 4 
in. wide, and 2 ft. 7 in. high ? 

23. How many feet of wood in a load 8 feet Ibng^ 3 ft. 7 
in. wide, and 5 ft. 2 in. high ? 

24. How much wood in a load 8 ft. long, 4 ft. 2 in. wide, 
and 5 ft. 4 in. high I 

25. If a load of wood is 8 ft. ' ng, and 3 ft. 7 in. wide, 
how high must it be to make a f , d ? 

26. How many bricks 8 inch -s long, 4 inches wide, and 
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21 inches thick, will it take to build a house 44 feet long, 
40 feet wide, 20 feet high, and the walls 12 inches thick ? 

27. What is the value of 87 pigs of lead, each weighing 3 
cwt. 2 qrs. 17^ lb., at 8£. 13s. 8d. per fother of 19^ cwt. 1 

2a What is the tax upon $1 193. at f.t)3 on a dollar ? 

29. What is the tax upon $843.35, at $.04 on a dollar ? 

30. What is the tax upon 1S5£. lis. 4d. at 2s. 5d. on the 
pound ? 

31. Suppose a certain town is to pay a tax of $6145.88, 
and the whole property of the town is valued at $153647 ; 
what is that on a dollar ? How much must a man pay, 
whose property is valued at $23475.67 1 

Note. In assessing taxes, the first requisite is to have an 
inventory of the property, both real and personal, of the whole 
town or parish, and also of each injividual who is to be tax- 
ed, and the number of polls. The pfjk are always stated at 
a certain rate, ^hen knowing the wlSletax, take out what 
the polls amount to, and the remainder is to be. laid upon the 
property. Findt how ^much each doliai: is to pay, and jtnake 
a table, containing tha.portion .for 1* 2, 3, &c. to 10 dollars^ 
^hen for 20, 30, 40, &c. to 100, and then for 200, 300, &c. 
From this^tabile il will.be easy to fiad the tax upon the pro- 
perty of any individual. 

32. A ipertain town is taxed $3137.43. The whole pro- 
perty of the town is valued at $89640.70. Thera aro 120 
polls which ird taxed $175 eacl^ * What is the ta)[ on a dol- 
lar ? How much is a'man*s ,tax ivho pays fof 3 pdls, and 
whose property is valued 9 1 $2507 1 

33. A merchant .bought wine for $1'.75 per gallon, and 
sold it for $2.25 per gallon. What per cent, did he gain 1 

Note. He gained 50 tents on. a gallon, which is yV^=:^:v 
of the first cost. I^ has been already remarked that 1 per cent, 
is .01, 2 pet ceht. is .02, Slc. ; that is, the rate per cent, is 
always a decimal fraction carried to two places or hundredths. 
To find the rate per cent, then, first make a common frac 
tion, and then change it to a decimal 1^ J=:.285. NoW .28 
is 28 pel cent, and .0055 isf/^per cent. The rate then 28^^^ 
per cent. The two first decimal places taken together be- 
ing hundredths are so much per cent., and thousandths are 
so many tenths of one per cent. 

34. A merchant 1x)ught a hhd. of molasses for $20, and 
sold it for $25 ; what per cent, did he gain ? 
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35. A merchant bought a quantity of flour for $137, and 
sold it for $143 ; what per cent, did he gain 1 

38. A man bought a quantity of goods for $94.37, and 
sold them for $83.92. What did be lose per cent. ? 

37. A merchant bought molasses for Is. 8d. per gallon, 
and sold it for 2s. 3d. per gallon. What did he jain per cent ? 

38. A merchant bought wiAe for lis. 3d. per gallon, and 
sold it for 9s. 8jd. What per cent, did he lose ? 

39. A merchant bought a quantity of goods for 37.£. 15s 
8d. ; and sold them again for 43^. lis. 4d. What per cent 
did he gain ] 

40. A man buys % quantity of goods for $843 ; what per 
cent, profit must be make in order to gain $157 1 

41. A man failing in trade owes $19137.43, and his pro^ 
perty is valued at $13472.19. What per cent, can he pay? 

42. A man purchased a quantity of goods, the price of 
which was $57, but a discount being made, he paid $45.60. 
What per cent, was the discount ? 

43. A man hired $87 for 1 year, and then paid for princi- 
pal and interest $92.22. What was the rate of the in- 
terest ? 

44. A man paid $12.81 interest for $183, for 2 years. 
What was the rate per year ? 

45. A man paid $13,125 interest for $135, for 1 year and 
6 months. What was the rate per year ? 

46. A man paid $4.37 interest for $58, for 1 year and 8 
months. What was the rate per year ? 

47. 4s. 6d. sterling of England is equal to 1 dollar in the 
United States. What is the value of l£. sterling in Federal 
money ? 

48. How many dollars in 35^. sterling ? 

49. How many dollars in 27<£. 14s. 8d. 1 

Note. Change the shillings and pence tS^ the dedmal of 
a pound, by the short method shown above. 

50. How many dollars in- 187^. 173. 4d. ? 

51. In $19.42 how many pounds sterling 1 

52. In $157 how many pounds 1 

53. In $2384.72 how many pounds ? 

54. Bought goods in England to the amount of 123£» 17s. 
9d. ; expenses for getting on board 3£. 5s. 8d. ; $8.50 
freight ; duties in Boston 15 per cent, on the invoice ; other 
expenses in Boston $15.75. How many dollars did the 
goods cost ? How much must they be eold for to gain 12^ 
per cent on the cost 1 
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55. What is the interest of $47,50 for 1 year, 7 months^ 
and 13 days, at 7 per cent. ? 
47.50 
.07 



3.3250 Interest for 1 year. 
1.6025 do. for 6 months. 

.277-|-; do. for 1 month. 

.092+ do. for 10 days. * 

.03 nearly do. for 3 days. 

Ans. 5.3S65 

t first find' the interest for 1 yeai, and then \ of that is th^ 
interest for 6 n&onths ; \ of the interest for 6 months will be 
the interest for 1 month ; -^ of the interest for 1 month will 
be the interest for 10 days, and \ of the interest for 10 days 
is very near the interest for 3 days. AH these added to- 
gether will give the interest for the whole time. In a simi- 
lar manner, th^ interest for any time^t any rate per cent, 
may be calculated. 

When ther^ are months and days, it is better to calculate 
the interest' first at 6 or 12 per cent., and then change it to 
the rate required. Observe that 1 per cent, is j- of 6 per 
cent, 1^ per cent, is ^ of 6 per cent., 2 per cent is | of 6 
per cent, d&c. Hence if the rate is 7 per cent, calculate 
first at 6 per cent, and then add ^ of it to itself, or if 5 per 
cent, subtract -J- ; if 1\ or 4^ per cent add or subtract \t &,c. 

Let us take the above example. 

6 per cent for 1 year, 7 months, and 13 days, is 9^ per 
cent, nearly, that is .097. 

47.50 
.097 



33250 
42750 



\ of 4.60750 Interest at 6 per cent 
7679 do. at 1 per cent 

95.3754 

This answer agrees with the other within about I cem. 
Greater accuracy might be attained, by carrying the rate to 
one or two more decimal places. 
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56. What is the interest of $135.16 from the 4th Jane, 
1817 to 13th April, 1818, at 5 per cent. 1 

57. What is the interest of $85.37 from 13th July, 1815, 
to 17th Nov. 1818, at 4^ per cent. ? 

58. What is the interest of $45.87 from 19th Sept. 1819, 
to 11th Aug. 1821, at 7-J- per cent ? 

59. What is the interest of $1S3 from 23d Oct. 1817, to 
19th Jan. 1820, at 4 per cent. ? 

60. What is the interest of 113i£. 14s. for 1 year, 5 months, 
and 8 days, at 7 per cent. ? 

61. What is the interest of 87^. 15s. 4d. for 2 years, 11 
months, 3 days, at 7^ per cent. ? 

62. What is the interest of 4a£. 16s, for 9 montliaand 13 
days, at 8 per cent ? 

63. What is the interest of 142<£. ^9s. for 1 year, 8 
months, and 13 days, at 9 per cent ? 

64. What is the interest of $372 for 4 years, 8 months, 
and 17 days, at 7J per cent ? 

65. What is the interest of 1 dollar for 15 days at 7 per 
cent. 1 

66. What is the interest of $.25 for 1 3 days, ai 7 j per cent. ? 

67. What is the interest of $.375 for 19 days, at 11 per 
cent, t 

68. What is the interest of $1147 for 8 hours, at 6 per 
cent. ? 

69. Wliat b the interest of i37<£. lis. for 11 days at 9 
per cent. 1 

70. What is the interest of 15s. for 3 months, at 8 per 
cent ? 

71. What is the interest of 16£. 7s. 8d. for 2 months, at 
12 per cpnt 1 

72.' What is the interest of 4s. 3d. for 17 years, 3 months, 
and 7 days, at 8 per cert. 1 

73. A man gave a note 13th Feb. 1817, for $753, interest 
at 6 per cent, and paid on it as follows : 19th. Aug. 1817, 
845 ; 27th June, 1818, 8143 ; 19th Dec. ISLS, $25 ; 11th 
May 1919, $100 ; and 14th Sept 1820, he paid the rest, 
principal and interest How much was the last payment ? 

74. A note was given 17th July, 1814, for $1432, interest 
at 6 per cent, and payments were made as follows ; 15th 
Sept same year, $150 ; 2d Jan. 1815, $139 ; 16th. Nov 
1815, $23; Uth April, 1817, 8237 ; 15th Aug. 1818, $47. 
How much was due on the note, principal and interest, 5th 
Feb. 1819 ] 
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PART II. 



• NUMERATION. 

I. A single thing of any kind is called a U7iit or unity* 
Particular names are given to the difiereilt collections of 
units. 
A single unit is called *----- One, 

If to one unit we join one unit more, the collection is call- 
ed two ; that is, one added to one is called two^ or one and 
one are ---------- Two. 

One added to two ift called three ; two and one are Three* 
One added three is called ^bwr ; three and one are Four, 
Otu added to four is called ^we ; four and one are Five* 
One added to Jive is called six ; five and one are Six* 
One added to six is called seven ; six and one axe Seven. 
One added to seven is called eight; seven and one 
are ----------- Eight. 

Otie added to eight is called nine; eight and one are Nine. 

One added to nine is called ten ; nine and one are Ten. 

In this manner we might continue to add units, and to 
give a name to each different collection. But it is easy to * 
perceive that, if it were continued to a great extent, it would 
he absolutely impossible to remember the different names ; 
and it would also be impossible to perform operations on 
large numbers. - Besides, we must necessarily stop some- 
where ; and at whatever number we stop, it would still be 
possible to add more ; and should we ever have occasion to 
do so, we should be obliged to invent new names for them, 
and to explain them to others. To avoid these inconve- 
niences, a method has been contrived to express all the num^* 
bwa, that are necessiury to be used, with very i^sg, names. 



108 ARITHMETIC. PaH.'Z. 

The first ten numbers hcve each a distinct name. The 
collection of ten sin^ple oaits is then considered a unit : it is 
called a unit of the second order. We speak of the collec- 
tions of ten, in the same manner that we speak of simple 
units ; thus we say one ten, two tens, three tens, four tens, 
five tens, six tens, seven tens, eight tens, nine tens. These 
expressions are usually contracted ; and instead of them we 
say ten, twenty, thirty, forty, fifty, sixtj, seventy, eighty, 
ninety. 

The numbers between the tens are expressed by adding 
the numbers below ten to the tens. One added to ten is 
called ten and one ; two added to ten is called ten and two ; 
three added to ten is called ten and three, d&c These are 
contracted in common language ; instead of saying ten and 
three, ten and four, &rC., we say thirteen, fourteen, fifteen, 
sixteen, seventeen, eighteen, nineteen. These names seem 
to have been formed from three and ten, four and ten, &rC. 
' rather than from ten and three, ten and four, d&c, the num- 
ber which is added to ten being expressed first. The sig- 
nification, bswever, is th* same. The names eleven and 
twelve, seem not to have been derived from one and ten, two 
and ten; although twelve seems to bear some analogy to 
two. The liames oneteeny twoteen^ would have been more 
expressive ; and perhaps alt the numbers from ten to twenty 
would be better expressed by saying ten one, ten twoy ten 
three, &c. 

The numbers between twenty and thirty, and between 
thirty and forty, &c. are expressed by adding the numbers 
below ten to these numbers ; thus one added to twenty is 
t^silled twenty-one, two added to twenty is called twenty-two, 
&.C. ; one added to thirty is called thirty-one, two added to 
thirty is called thirty-two, &.c. ; and in the same manner 
Torty-one, forty-two, fifty-one, fifty-two, &.c. All the num- 
bers are expressed in this way as far as ninety-nine, that is 
nine tens and nine units. 

If one be added to ninety-nine, we have ten tens. We 
then put the ten tens together as we did the ten units, and 
this collection we call a unit of the third order, and give i| a 
name. It is called one hundred. 

We say one hundred, two hundreds, &c. to nine hundreds^ 
in the same manner, as we say one, two, three, &rC. 

The numbers between the hundreds are expressed by ad^-» 
ing tens and units* With units, tens, and hundreds we 
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c&n express nine hundreds, nine tenSt and nine units ; which 
is called nine hundred and. ninetyniine. If one unit be 
added to this number, we have a collection of tea hundreds ; 
this is also made a unit, which is called a unit of the fourth . 
order; and has a name. The name is thousand. 

This principle may be continued to any extent. Every 
collection often units of one order is made a unit of a higher 
order ; and the intermediate numbers are expressed by the 
units, of the inferior orders. Hence it appears that a very 
few names serve to express all the different numbers which 
we ever have occasion to use. To express all the numbers 
from one to nine thousand, nine hundred, and ninety-nine, 
requires, properly speaking, but twelve different names. It 
will be shown hereafter, that these twelve names express the 
numbers a great deal farther. 

Various methods have been invented for writing numbers, 
which are more expeditious, than that of writing their n^es 
at length, and which, at the same time, facilitate the pro- . 
cesses of calculation. Of these the most remarkable is the 
one in common use, in which the numbers are expressed by 
characters called figures. This method is so perfect, that 
no better can be expected or even desired. These figures 
are supposed to have been invented by the Arabs ; hence 
they are sometimes called Arabic figures. The figures are 
nine in number. They are exactly accommodated to the 
manner of naming numbers explained above.* 

* Next to the Arabic figures, the Roman method seems to be the 
most convenient and the most simple. It is very nearly accommodat- 
ed to the mode of naming numbers explained above. A short descrip-*. 
tion of it may be interesting to some j and it will of\en be found ex- 
tremely useful to explain this method to the pupil before the otlier. 
Tiie pupil will understand the principles of this, sooner .than of the 
other, and having learned this, he will more easily comprehend the 
other. Ho will perfectly comprehend the princi{)le of carrying, in this, 
both in addition and subtraction, and the similarity of this to the com' 
mon method is so striking that he will readily understand that also. 

The pupil may perform some of the examples in Sects. I, II, axAl 
VIII, Part I, with Koman characters. 

THE ROMAN NOTATION. 

One was written with a single mark, thus, ^ I 

Two was written with two mark» . . ^ ft 

Three was written •'* 

Four was written . . » • '"J 

10 
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One 18 written • -1 
7W is written - - - 2 

Three is written . • - 3 

JFotir iff written - - - 4 

FHve is written - • - 6 

Six is written - - - 6 

Seven is written - . • 7 

Eight is written - - - 8 

Nine is written - - - 9 

These nine figures are sometimes called the 9 digits. Bj 



Fivo was written .... 

Six was written 

Seven was written iiliiil 

Eight was written iliilUt 

Nine was written IlliiiHl 

Teui instead of being written with ten marks, 
f was expressed by two marks crossing each 

other^ tous, X 

which expressed a unit of the second order. 
Two tens or twenty were written . .XX 
Three tens or thirty were written . , XXX 

And so on to ten tens, which were written with ton crosses. But as it 
was found inconvenient to express numbers so large as seven or eight, 
with marks as represented above, the X was cut in two, thus X, and 
the upper part V was used to express one half of ten, or five, and th< 
numbers from five to ten were expressed by writing marks afler the V 
to express the number of units added to fiv^. 

Six was written VI 

Seven was written . . • . VII 

Eight was written . . . VIM 

Nine was written Villi 

The intermediate numbers between the tens were expressed bj 
writing tlie excess above even tens af\er the tens. 

Eleven was written . . . . XI 
Twelve was written ' . . . . Xll,&c. 
Twenty-seven was written . . XXVII, &c. 

To express ten Xs, or ten tons, that is, one unit, of the third order, 
or one hundred, three marks were used, tlms, C. And to avoid the in> 
convenience of^ writing seven or eight Xs, the C was divided, thus Z 
and ^e lower part L used to express five Xs, or fifly. 

To express ten hundreds, four dashes were used, thus, M . This lasi 
was afterwards written in this form CD and sometimes CO, and was 
then divided, and 1 3 was used to express five hundreds. 

These dashes resemble some of the letters of the alphabet, and those 
letters were afterwards substituted for them. 

The i resembles the I ; the V resembles the V ; the X resembles the 
X , the L resembles the L ; the C was substituted for the C ', the 13 
resembles the D > and the M resembles the M. 
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these nine characters aU numbers whatever may be express- 
ed. 

To express ten, we make use of the first character 1. But 
to distinguish it from one unit, it is written in a new place, 
thus 10 ; the 0, which is called zero or a cipher ^ being plac- 
ed on the right. The zero has no value, it is used only to 
occupy a place, when there is nothing else to be put in that 
place. 

Numbers expressed vnth the Roman LeUers. 



One 
Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve 

Thirteen 

Fourteen 

Fifteen 

Sixteen 

Seventeen 

Eighteen 

Nineteen 

Twenty 

Twenty- one 

Twenty-two 

Twenty-three 

Twenty-four 



I 

II 

III 

•ini 

V 
VI 

vii 

VIII 

•vim 

X 

XI 
XII 
XIII 
*XtllI 
XV 
XVI 
XVII 
XVIII 
•XVIIII 
XX 
XXI 

XX ri 

XXIII 
•XXIIII 



Twenty-five 


XXV 


Twenty-six 


XXVI 


Twenty-seT€ii 


XXVII 


Twenty-eight 


XXVIII 


Twenty-nine 


•XXVIIII 


Thirty 


XXX 


Thirty-one 


XXXI 


Thirty-two 
Forty 


XXXILdcc 
*XXCT 


Fifty 


T 


Sixty 


LX 


Seventy 


LXX 


Eighty 


LXXX 


Ninety 


•LXXXX 


One hundred 


C 


Two hundred 


CC 


Three hundred- 


CCC 


Four hundred 


cccc 


Five hundred 


D 


Six hundred 


DC 


Seven hundred 


DCC 


Eight hundred 


DCGC 


Nine hundred 


DCCCC 


One thousand 


M 



One thousand, eight hundred, and twenty-six BiIDCCCXXVI 

A man has a carriage worth seven hundred and sixty-eight dollars , 
and two horses, one worth two hundred and seventy-three doUars, and 
the other worth two hundred and forty-seven dollar ; how many dol- 
lars are the whole worth ? 

These numners may be written asYoliuws :— 
Operation. 



DCCLXVIII dolls. 

CCLXXIII dolls. 

CCXXXXVII dolls. 



MCCLXXXVIII dolls. 



To add these numbers together it is easy 
to see that it iinll be the most convenient to 
ccmmence on the right, and count the Is 
first. We^ find eight of them, which w« 
should wnte thus VlII, bat observing that 



* It is usual to write %ur VL instead ef IIIL and nine IX. instead of VnH/ 
and forty XL, instead of XXXX, smd mnety &C, instead or LXXXX, &c. in 
which a small character before a lafge* takes out its vahie from the laige. 
This is more convenient when no cftwnwtkni is to be made. Bui when l|ieK 
are to be used in calajilation, the method iciven in the text is best. 
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Eleven is wriUen thus, 11, with two Is. The 1 on the 
left expresses one Un ; and the one on the ri^ht expresses 
ont unity or one added to ten. Twelve is written 12 ; the 
1 on the left 'signifi^es one ten, and the 2 on the right sig- 
nifies two units, and the whole is prc^erly read tm and two. 

there are more Ve we set down onlj III, reserving the V and count- 
ing it with the other Vs. Countinje; the Vs we find two, and the one 
which we reserved makes three. Three Vs are oquivaleut to one X 
«nd one V. We write the V and reserve the X. Counting the Xs, 
we find seven of them, and the one which was reserved makes eight. 
Eight Xs are equivalent to LXXX. We write the three Xs and re- 
serve the L. Uounting the Ls, we find two of them, and the one 
which was reserved makes three. Three Ls are equivalent to CL. 
We write the L and reserve the C. Counting the Cs, we find six of 
them, and the one which was reserved makes seven. Seven Cs are 
equivalent to DCC We write the CC and reserve the D. Count- 
ing the Ds we find one, and the one which was reserved makes 
two. Two Ds are equivalent to M. The wliole sum therefore is 
MCCLXXXVIII dollars. 

The general rule for addition, therefore is, to begin with the charac- 
fers which express the lowest numbers and count all of each kind to- 
gether without regard to their vabie, only observing that Jive Is make 
one Vy and that two Vs make one X, and that five Xs make one Lj 
^c.y and setting them down accordingly, 

A man having one hundred and seventy-eight dollars, paid away 
seventy-nine dollars for a horse ; how many had he left ? 

Operation. # 

CLaXVIII dolls. \ To perform this operation we begin at the 

LXXVI1II dolls, y right hand, and take the Is fi'om the Is, ths 

I Vs from the Vs, &c. But a difficulty imme* 



L^pLXXVIIII dolls. ' diately occurs, for we cannot take Illl irom 
ni ; it is necessary therefore to take the IIII from VIII, that is, from 
IIIIIIII^ which leaves IIII ; these wo set down. Since we have used 
the V in the upper line, it will be necessarv to take the V in the lower 
line from one or the Xs, that is from VV. V from VV, leaves V, 
which we set down. Having used one of the Xs, there is but one 
lefl. We cannot take XX from X, we must therefore use the L, 
which is equivalent to five Xs, which, added to the one X, make 
XXXXXX ', from these we take^XX and there remain XXXX, which 
we Sbt down. Since the L in the upper line is already used, it is 
necessary to take the L in the lower Imo fi'om the C which is equiva' 
lent to LL ; one L taken from those, leaves L, which we set down 
The whole remainder therefore is LXXXXVIIII dolls. 

Henoe the general rule for taking one number from another, ox 
pressed by the Roman characters, is, to begin with the characters ex- 
pressing the lowest numbersy and take Uiose of the samer kind from 
each other y when practicable, hutjfa/Ky of the numbers to be subtract* 
ed exceed those from which they are to be taken^ a character of tho 
next highest order must be taken^ and reduced to the order requited 
and joined with the others from which the subtraction i9 to be made 

This process is called subtractioa 
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The following is the manner of writing the nambers from 
nine to ninety-nine, inclusiye. 

The first column contains the figures, the second shows 
the proper mode of expressing them in words and the way 
in which they are always to be understood, and the third 
contains the names wluch are comioonly applied* The 
common names are expressiTe of their signification, but not 
so much so as those in the second column. 



Figures, 


Proper mode of etpressing 
them in tooriot 


C&mmon ^amew. 


10. 




One Ten or simply Ten. 


Ten. 


11. 




Ten and one. 


Eleven. 


12. 




Ten and two. 


Twelve. 


13. 




Ten and three. 


Thirteen. 


14. 




Ten and four. 


Fourteen. 


15. 




Ten and five. 


Fifteen. 


16. 




Ten and six. 


Sixteen. 


17. 




Ten and seven. 


Seventeen. 


18. 




Ten and eight. 


Eighteen. 


19. 




Ten and nine. 


Nineteen. 


20. 




Two tens. 


Twenty. 


21. 




Two tens and one. 


Twenty-one. 


22. 




Two tens and two. 


Twenty-two. 


23. 




Two tens and three. 


Twenty-th^ee. 


24. 




Two tens and four. 


Twenty-four. 


25. 




Two tens and five. 


Twenty-five. 


26. 




Two tens and six. 


Twenty-six. 


27. 




Two tens and seven. 


Twenty-seven. 


28. 




Two tens and eight. 


Twenty-eight. 


29. 




Two tens and nine. 


Twenty-nine. 


30. 




Three tens. 


Thirty. 


31. 




Three tens and one. 


Thirty-one. 


32, 


&c. 


Three tens and two. 


Thirty-two. 


40. 




Four tens. 


Forty. 


41, 


&c. 


Four tens and one. 


Forty-one. 


50. 




Five tens. 


Fifty. 


51, 


&c. 


Five tens and one* 


Fifty-one. 


00. 




Six tens. 


Sixty. 


61, 


&c. 


Six tens and one. 


Sixty-one. 


70. 




Seven tens. 


Seventy. 


71. 


&.C. 


Seven tens add one. 


Seventy-one. 


80. 




Eight tens. 


Eighty 


81, 


d^c. 


Eight tens and one. 
10* 


Eighly-one. 



^ I 
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Figures. Proper mode of expressing Common Xames, 

them in words, 

90. Nine tens. Ninety. 

91, d&c. Nine tens and one. Ninety-one. 
99. Nine tens and nine. Ninety-nine. 

Nine tens and nine or ninety-nine is the largest number 
that can be expressed by two figures. If one be' added to 
nine tens and nine, it makes ten tens, or one htmdred. To 
express one hundred we use the first figure again ; but in 
order to show that it has a new value, it is put in anothet 
•place, which is called the hundreds^ place. The hundreds' 
place is the third place counting from the right. One hun- 
dred is written, 100 ; two hundred is written, 200 ; three 
hundred is written, 300. The zeros on the right have no 
▼alue ; their only purpose is to occupy the two first places, 
so that the figures 1, 2, 3, &c. may stand in the third place. 
The figures in the second place, we observe, have the 
same value whether the first place be occupied by a zero or 
by a figure : for example, in 20 and in 23 the 2 has precise- 
ly the same value ; it is two tens or twenty in both. In the 
first there" is nothing added to the twenty, and in the second 
three is added to it. 

It is the same with figures in the third place. They 
have the same value, whether the two first places are occu 
pied by zeros or figures. In 400, 403, 420, and 43.5, the 4 
has the same value in each, that is four hundred. The value 
of every figure, therefore, depends upon its place as counted 
from the right towards the left. A figure standing in the 
first place signifies so many units ; the same figure standing 
in the second place signifies so many tens ; and the same 
figure standing in the third place signifies so many hun- 
dreds. For example, 333, the three on the right signifies 
three units, the three in the second place signifies three tens 
or thirty, and the 3 in the third place signifies three hun- 
dreds. The number is read three hundreds, three tens, and 
three, or three hundred and thirty-three. We have seen 
that all the numbers from ten to twenty, from twenty to 
thirty, &c. are expressed by adding units to the tens ; m the 
same manner all the numbers from one hundred to two hun- 
dred, fi'om two hundred to three hundred, &c are expressed 
by adding tens and units to the hundreds. — For example, to 
express five hundred and eighty-two, we write five hundreds 
V eight tens, and two units thus, .582. 



^ 



I. 



NUMiaiATION. 



11* 



The largest number that can be expressed hf three figures 
is 999^ nine hundreds, nine tens, and nine units, or nine 
hundred and ninety-nine. If to this we add one unit more, 
we have a collection of ten hundreds^ which is called one 
thousand. To express this, the 1 is used again ; but to 
show that it expresses 1 thousand it is written one place far- 
ther to the lefl, that is, in the fburth place, thus 1000. Two 
thousand is written 2000, and so on, to nine thousand, i 
which is written 9000. The intermediate numbers are ex- 
pressed by adding hundreds, tens, and units to*the thou- 
sands. 

It is easy to sec that this manner of expressing numbers 
may be continued to any extenlt. Every time a figure is re- 
moved one place to the left its value is increased ten-fold, 
and since nothing limits the number of places which we may 
use, there can be no number conceived, however large, 
which cannot be expressed with these nine characters. 

We sometimes call the figures in the first place or right 
hand place, units of the first order ; tho^e in the second 
place, or the collection of tens, units of the second order ; 
those in the third place, or the collection of hundreds, units 
of tJie third order, &c. 

The following table exhibits the first nine, places or orders, 
with their names, and contains a few examples to illustrate 
them. 
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Beveo nnita or gevon - ' ■ 

ThTM tent, or diiity - 
P<nr Ma nod ni udiU, or fortj-aii 
' Eight hoDdreds ' ' *. * 
Sevea handreda and ihrea nniu, m ■ 

bundred and three . - - 
Five hundndi and four tena, or 6*0 bamdied 

and tbitj 

Sii hundreds, ^va leni, and eight unila, 1 

fix I undred and Glly-eijht 
8il thouanDda . . . . - 
Six thouaondt and five muH 
Six tbousaiidB and four tenii or six ihoosand 

and fait; - .... 
SU ill iman 'n and Cooi tens and five tuiits, oc 

aix ihouauid and (brty-Sre 
Six ihouarAdi and aevsn hundred! 
8ii thoiuand, aerea faundred, and five 
Six Ibouwnd, seven hundred, and fort/ - 
ijii Ihouatnd, eeveo hundred, and fixly-five 
Four Cens oflhouaands, or ibrty thousand 
Forty thoiiaand nnd thies ... 
Forty thouaand, five hundred and three 
Forty-iiGven thousand, five hundred, and 

eighty threo ... . . 
Four tjundred nnd twenty-sli thousand, eight 

hundred and fifty-three ... 
Tlirts hundred and ineniv-Mabt miltionB, 

four liuridred and thirty-live Aoussnd, 1 ~ 

hundred and eightj«eien 
Three hundred milliona ... 
T\vGnty millions .... 
Eight milHons ..... 
Four hundred thomand 

Thirty thouaand 

Five thousand . . . - - 
Six hundred . - . ■ . 
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In looking orer the above examples it will be observed, 
Ahat the three first places on the right ha^e distinct names, 

iz. imits, tens, bnndreds ; and that the three next places are 
all called thousands^ the first being called simply thousands ; 
the second, tens of thousands; the third, hundreds of thou- 
sands. In the same manner there are three places appro- 
priated to millions, and distinguished in the same way, viz. 
millions, tens of millions, hundreds of millions. THe save 
is true of all the other names, three places being apprq^riat- 
ed to each name. From this circumstance it is usual to di- 
vide the figures into periods of three figures each. This 
division very much fiicilitates the reading and writing of 
large numbers. Indeed it enables us to read a number con- 
sisting of any number of figures, as easily as we can read' 
three figures. This is illustrated in the following example. 



o 
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3 8 5,6 7 9,2 5 8,6 7 3,4 6 2,9 2 7,6 4 8 



We have only to make ourselves familiar with reading 
and writing the figures of one period, and we shall then be 
able to read or write as many periods as we please, if we 
know the names of the periods. 

It is to be observed that the unit of the first period is sim- 
ply one ; the unit of the second period is a collection of a 
thousand simple units ; the unit of the third period is a col- 
lection of a thousand units of the second period, or a mil 
lion of simple units ; and so on as we proceed towards the 
left, each period contains a thousand units oF the period next 
preceding it. 

The figures of each period are to be read in precisely the 
same manner as the figures of the right hand period. At 
the end of each period, except the right hand period, the 
name of the period is to be pronounced. The right hand 
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period is always understood to be units without mention be-^ 
ing made of the name. 

In the aboVe example, the right hand period is read, six 
hundred and forty-eight {units being understood.) The second 
period is read in the same manner, nine hundred and twenty* 
seven, — ^but here we must mention the name of the period at 
the end ; we say, therefore, nine hundred and twenty-seven 
thousand. If we would put the two periods together, we begin 
on the left and say, nine hundred and twenty-seven thou* 
sand, six hundred and forty-eight. The third period is read 
four hundred and sixty-two, — adding the name of tlie period, 
it becomes four hundred and sixty-two millions: and the 
three periods are read together, four hundred and sixty-two 
millions, nine hundred and twenty-seven thousand, six hun- 
dred and forty-eight. 

Beginning at the left hand of the above example, the seve- 
ral periods are read separately as follows — three hundred 
and eignt) -five ; six hundred and seventy-nine ; two liun- 
dred and fifty-eight ; six hundred and seventy-three ; four 
hundred and sixty-two ; nine hundred and twenty-seven ; 
six hundred and forty-eight. Giving each period its name 
and putting all together as one number, it becomes three 
hundred and eighty-five quintiWons ; six hundred and se- 
venty-nine quadrillions ; two hundred and fifty-eight fn7- 
lions ; six hundred and seventy-three billions ; four hundred 
and sixty-two millions ; nine hundred and twenty-seven 
thousand; six hundred and forty-eight. 

The namos pf the periods are derived from the Latin nu- 
merals, by giving them the termination illion and making 
some other alterations, so as to render the pronunciation 
easy. After quintiilions come sextillions, sefptillions, octil- 
lions^ nonilliona, decillions, undecillions, duodecillions, S^c. 

A number dictated or enunciated, is written by beginning 
at the left hand, and proceeding towards the right, care be- 
ing taken to give each fissure its proper place. If any place 
is omitted in the enunciation, the place must be supplied 
with a zero. If, for example, the number were three hrin* 
dred and twenty-seven thousand, and fifty-three'; we observe 
that the highest period mentioned is thojs&rids, which is the 
second period, and that there are hundreds mentioned in 
this period, (that is, hundreds of thousands,) this period is 
therefore filled, and the number will consist of six places. 
We first write 3 for the three hundred thousand, then 2 ii 
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mediately after it for the twenty thousand, then 7 for the 
seven thousand ; there were no hundreds mentioned in the 
enunciation, we must put a zero in the hundreds' place, then 
5 for the tens, and 3 for the units, and the number will 
stand thus, 327,053. 

Let the number hefifty-^hree millions, forty thousand, siz 
hundred and eight. Millions is the third period, and tens of 
millions is the highest place mentioned, hence there will be 
but two places occupied in the period of millions, and the 
whole number will consist of eight places. We first write 
53 for the millions. In the period of thousands there is only 
one place mentioned, that is, tens of thousands, we must put 
a zero in the hundreds of thousands' place, then 4 for the forty 
thousand, then a zero again in the thousands' place ; in the 
next period we write 6 for the six hundred, there being no 
tens in the example we put a zero in the tens' place, and 
then 8 for the eight units, And the whole number will stand 
thus, 53,040,608. 

Whole periods may sometimes be leA out in the enuncia- 
tion. When this is the case, the places must be supplied by 
zeros. Great care must be taken in writing numbers, to 
use precisely the right number of places, for if a mistake of a 
single place be made, all the figures at the lefl of the mis* 
take, will be increased or diminished tenfold.* 



ADDITION. 

II. We have seen how numbers are formed by the suc- 
cessive addition of units. It often happens that we wish to 
put together two or more numbers, and ascertain what num* 
ber they will form. 

A perso7i bought an orange for 5 cents^ and a pear for 3 
cents ; how many cents did he pay for both 7 

* The custom of using nine characters, and consequently the tenfold 
jatio of the places, is entirely arbitrary; any other number of figures 
might be used by giving the places a ratio corresponding to the uum* 
y^tx of figures, if we had only the seven first figures for example, the 
ratio of the places would be eight fold, and we should write numbers, 
in every other respect, as we ao now. It would be necessary to re- 
joct the names eight and nine, and use the name of ten for eight. 
Twenty would correspond to the present sixteen : and one hundred, 
to the present sixty -four, &c. The following is an example of the 
•ight fold ratio, with the numbers of the ten fold ratio corresponding to 
them. 
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To answer this question it is necessary to put together the 
numbers 5 and 3. It is evident tliat the first time a child 
undertakes to do this, he must take one of the numbers, as 5, 
and join the other to it a single unit at a time, thus 5 and 1 
are 6, 6 and 1 are 7, 7 and 1 are 8 ; S is the sum of 5 and 
3. A child is- obliged to go through the process of adding 
by units every time he has occasion to put two numbers to- 
gether, until he can remember the results. This however 
he soon learns to do if he has frequent occasion to put num- 
bers together. Then he will say directly that 5 and 3 are 8, 
7 and 4 are 11, dz>c. 

Before much progress can be made in- arithmetic, it is 
necessary to remember the sums of all the numbers from one 
to ten, taken two by two in every possible manner. These 
are all that are absolutely necessary to be remembered. For 
when the numbers, exceed ten, they are divided into two or 
more parts and expressed by two w more figures, neither of 
which can exceed nine. This will be illustrated by the ex- 
amples which follow. . 

A man bought a coat for twenty^four dollars, and a hat 
for eight dollars. How much did they both come to ? 
Operation. 

Coat 24 dolls. In this example we have 8 dolls, to 

Hat 8 dolls, add to 24 dolls. Here are twenty dolls* 
— and four dolls, and eight dolls. Eight 

Both 32 dolls, and four are twelve, which are to be join- 



Kight fold 



I 

2 
3 
4 
5 

7 
JO 
11 
12 



corresp. to 



Ten fold 
1 
2 
3 
4 
. 5 
6 

- / 
8 

- 9 
- 10 

- 11 
12 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Ton 

Eleven 

Twelve 

Thirteen 13 

Fourteen 14 

In the same manner if we had twelve figures, the places wo^Id have 
been in a thirteen fold ratio. 

The ten fold ratio was probably suggested by counting the fingers. 
This is the most convenient ratio. If the ratio were less, it would re- 
i;uiie a larger number of places to express large numbers. If the ratio 
were larger, it would not require so many places indeed, but it would 
not be 80 easy to perform the operations as at present on account of 
the numbers in each place being so large. 



Eight fold 

Fifteen 

Sixteen 

Seventeen 

Twenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

One hundred 100, &c. 

One thousand 1000 



15 
IG 
17 
20 
30 
40 
50 
60 
70 



Ten fold 

corresp. to 13 

14 

- - 15 
IG 

- - 24 
32 

- - 40 
43 

. - 5(1 

- 64 

- 51S 
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ed to twenty. But twdve is the.same as ten and two, there- 
fore we may say twenty and ten are thirty and two are thirty- 

tWQ. 

A man' bought a caw for 27 €hUs. and a Itorsefor 68 doUs, 
How much did he give for both ? 

Operation. 

Cow 27 dolls. In this example it is proposed to add 

Horse 68 dolls, together 27 and 6a Now 27 is 2 tens 

— and 7 units ; and 68 is 6 lens and 8 
Both 95 dolls, units. 6 tens and 2 tens are 8 tens ; 

and 8 units and 7 units are 15, which is 1 ten and 5 units ; 
this joined to 8 tens makes 9 tens &nd 5 units, or 95.- 

A man bought ten barrels of dderfor 35 dolls., and 7 bar-- 
rels of flour for 42 dolls. , a hogshead of molasses for 3C 
dolls., a chest of tea for 87 doUs.y and 3 hundred weight €f 
sugar for 24 doUs. T^at did the whole amount to ? 

Operation. 
Cider 35 dolls. In this example there are five num- 
Flour 42 dolls, hers to be added together. We oV 
Molasses 36 dolls, serve that each of these numbers con- 
Tea 87 dolls, sists of two figures. It will be most 
Sugar 24 dolls, convenient to add together either all 

the units, or all the tens first, and then 

Amount 224 dolls, the other. Let us begin with the 

tens. 3 tens and 4 tens are seven tens, and 3 are 10 tens, 
fifnd 8 are 18 tens, and 2 are 20 tens, or 200. Then adding 
the units, 5 and 2 are 7, and 6 are 13, and 7 are 20, and 4 
are 24, that is, 2 tens and 4 units ; this joined to 200 makes 
224. 

It would be still more convenient to begin with the unit^, 
in the following manner ; 5 and 2 are 7, and 6 are 13, and 
7 are 20, and 4 are 24, that is 2. tens and 4 units ; we may 
how set down the 4 units, and reserving the 2 tens add them 
with the other tens, thus ; 2 tens (which we reserved) and 3 
(ens are 5 tens, and 4 are 9 tens, and 3 are 12 tens, and 8 
are 20 tens, and 2 are 22 tens, which written with the 4 
Units make 224 as before. 

A general has three regiments under his command ; in the 
first there are 478 men ; in the second 564 ; and in the third 
593. How many men are there in the whde ? 

11 
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First reg. 
Second reg 
Third reg. 

In all 



OperaiiorL 



478 men 
564 inen 
5d3 men 

1,635 men 



In tlft example, each of the 
numbers is divided into thret 
parts, hundreds^ tens, and units. 
To add these together it is most 
convenient to begin with the 
units as follows ; 8 and 4 are 12, and 3 are 15, that is, 1 
ten and 5 units. We write down the 5 units, and reserving 
the 1 ten, add it with the tens. 1 ten (which we reserved) 
and 7 tens are 8 tens, and 6 are 14 tens, and 9 are 23 tens, 
that is, 2 hundreds and 3 tens. We write down the 3 tens, 
and reserving Uie 2 hundreds add them with the hundreds. 
2 hundreds (which we reserved) and 4 hundreds are 6 hun- 
dreds, and 5 are 11 hundreds, and 5 are 16 hundreds, that is, 
1 thousand and 6 hundreds. We write down the 6 hundreds 
in the hundreds' place, and the 1 thousand in the thousands' 
place. 

The reserving of the tens, hundreds, &c. and adding thero 
with the other tens, hundreds, &c. is called carrying. The 
principle of carrying is more fully illustrated in the following 
example. 

A merchant had all his money in bills of the following 
description^ one-dollar bills, ten-dollar bills, hundred-dollar 
bills, thousand-dollar bills, S^c. each hind he kept in a sepa- 
rate box. Another merchant presented three notes for pay- 
ment, one 2,673 dollars, another 849 dollars, and another 
756 dollars. How much was the amount of all the notes ; 
and how many bills of each sort did he pay, supposing he paid 
it with the least possible number of bills ? 

Operation, 



m 


09 






9 


na 


03 


oS 


O 


a 


a 


Qi 


tm 


s 


V 


a 


it 


K 


H 


O 


2 


6 


7 


3 




8 


4 


9 


• 


7 


5 


6 



The first note would require 2 
of the thousand-dollar bills ; 6 of 
of the hundred-ilollar bills ; 7 ten- 
_ dollar bills ; and 3 one-dollar bills. 
4 2 7 8 The second note would require 8 
of the hundred-dollar bills; 4 ten-dollar bills; and 9 one- 
dollar bills. The third note would require 7 of the hundred- 
4o|Ur bills ; 5 tea-dollar bills and 6 ope-dollar bills. GountT 
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ing the one-dollar bills, we fiiid 18 of them. This may be 
paid with 1 ten-dollar bill and 8 one-dollar bills ; putting this 

1 ten-dollar bill with the other ten-dollar bills, we find 17 of 
them. This may be paid with 1 hundred-dollar bill, and 7 
ten-dollar bills ; putting this one-hundred dollar bill with the 
other hundred-dollar bills, we find 22 of them ; this may be 
paid with 2 of the thousand-dollar bills, and 2 of the hun- 
dred-dollar \iih , putting the 2 thousand-dollar bills with the 
other thousa;ui-i >llar bills, we find 4 of them. Hence the 
three notes may he paid with 4 of the thousand-dollar bills, 

2 of the hundred-dollar bills, 7 ten-dollar bills, and 8 one- 
dollar bills, and the amount of the whole is 4,278 dollars. 

Besides the figures, there are other signs used in arithme- 
tic, which stand for words or sentences that frequently occur. 
These signs will be explained when there is occasion to use 
them. 

A cross -f- one mark being perpandicular, the other hori- 
zontal, is used to express, that one number is to be added to 
another. Two parallel horizontal lines =: are used to exr 
press equality between two numbers. This sign is generally 
read is or are equal to. Example 5 -|- 3 =: 8, is read 5 and 

3 are 8 ; or 3 added to 5 is equal to ^"^ ; or 5 more 3 is eqbal 
to '"< ; or more frequently 5 plus 3 is equal to S ; plus being 
the Latin word for more. These four expressions signify 
precisely the same thing. 

Any number consisting of several figures may sometimes 
be conveniently expressed in parts by the above method. 
Example, 235S = 2000 -f 300 -f 50 -f 8 = 1000 -f 1200 
+ 140 + 18. 

A man mens three farmSy the first is worth 4,673 dollars ; 
the second^ 5,764 dollars ; and the third, 9,287 dollars. How 
many dollars are they aU worth ? 

Perhaps the principle of carrying may be illustrated more 
plainly by separating the different orders of anits from each 
other. 
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Operation. 

4673 may be written 4000 + 600 - - 

6764 - - 5000+ 700 -- 

9287 - - 9000+ 200-- 



Pa^t 2 



70 H 


h 3» 


60H 


h 4 


80H 


h 7 




19,724 



18000 + 1500 + 210 + 14 

Placing the results under each other, we 
have 18,000 

+ 1,500 
— 210 
4- U 



= 19,724 ' 
In tiii9 example the sum of the units is 14, the sum of the 
tens is 21 tens or 210, the sum of tlie hundreds is 15 hun- 
dreds or 1,500, thA Slim of the thousands is 18 thousands or 
18,000 ; these numbers being put together make 19,724. 

If we take this example and perform it by carrying the 
tens, the same result will be obtained, and it will be per- 
ceived that the. only difference in the two methods is, that in 
this, we add the tens in their proper places as we proceed, 
and in the other, we put it off until we have added each 
column, and then add them in precisely the same places. 
, Operation. 

4,673 Here as before the sum* of the tmits is 14, 

+5,764 but instead of writing 14 we write only the 4, 

+9,287 and reserving the 1 ten, we say 1 (ten, which 

■ », we reserved) and 7 are 8, and 6 are 14, and 

z=l^S4 g are 22 (tens) or 2 hundreds and 2 tens ; 

setting ^own the 2 tens and reserving the hundreds, we say, 

2 (hundreds, which we reserved) and 6 are 8, and 7 are 15, 

and 2 are 17 (hundreds) or 1 thousand and 7 hundreds ; 

writing down the 7 hundreds, and reserving the 1 thousand, 

we say, 1 (thousand, which we reserved) and 4 are 5, and 5 

are 10, and 9 are 19 (thousands) or I ten-thousand and 9 

thousands ; we write the 9 in its proper place, and since 

there is nothing more to add to the 1 (ten thousand) we 

write that down also, in its proper place. The answer is 

19,724 dollars. 

* It will be well for the learner to separate, in this way, several of 
the examples in Addition, because this method is frequently used fui 
illustration in other parts of the book. 
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^Ve may now observe another advantage peculiar to this 
method of notation. It is, that all large numbers are divided 
into parts, in order to express them by the different orders of 
units, and then we add each different order separately, and 
without regard to its name, observing only that ten, in an 
inferior order, is equal to one in the next superior order. By 
this means we add thousands, millions, or any of the higher or- 
ders as easily as we add units. If on the contrary we had as 
many names and characters, as there are numbers which we 
have occasion to use, the addition of large numbers would 
become extremely laborious. The other operations are aa 
much facilitated as Addition, by this method of notation. 

In the above examples the numbers to be added have been 
written under eacfi other. This is not absolutely necessary ; 
wc may add them standing in any other manner, if we are 
caVeful to add units to units, tens to .tens, &c., but it is 
generally most convenient to write them under each other, 
and we shall be less liable to make mistakes. 

In the above examples we commenced adding the numbers 
at the top of each line, but it is easy to see that it will make 
no difference whether we begin at the top or bottom, since 
the result will be the same in either case. 

Proof, The only method of proving addition, which can 
properly be called a proof, is by subtraction. This will be 
explained in its proper place. 

The best way to ascertain whether the operation has been 
correctly performed, is to do it over again. But if we add 
the numbers the second time in the same order as at first, if 
a mistake has been made, we are very liable to make the 
same mistake aG;ain. To nrevent this, it is better to add 
them in a reversed order, that is, if they were added down-* 
wards, the first time, to add them upwards the second tiRle, 
and vice versa** 

* The motliod ofomittinn: the upper lino the second timo'y'and then 
adding it to the sum of the rest is liable to the same obj^tion, as that 
of adding the numbers twice in the same order, for ifis in fact the 
same thin!^. If this method were to be used, it w^id be much bet* 
ter to omit the lower lino instead of the upper, t)ne when they are 
added upward ; and the upper line when addled downward. Thi* 
would change tho order in which the numbei^ are put together. 

The danger of making the same mistake is this : if in adding up a 
row of figures wc should somewhere happen to say 26 and 7 are 35, 
if we add it over a^ain in the same wav, we are very liable to say so 
again. But in addmg it in another order it would be a very aingulaf 
coincidence if a mistake of exactly the same number were made; 

11* 
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From what has been said it appears, that the operation of 
addition maj be reduced to the following 

Rule. Write dawn the numbers in the most convenient 
manner, which is generally so that tJie units may stand under 
units, tens under tens, ^c. First add together aU the units, 
and if they do not exceed nine, write the result in the units' 
place ; hut if they amount to ten or more than ten, reserve the 
ten or tensj and write doton the excess above even tens, in the 
units^ place. Then add the tens, and add with them the 
tens which were reserved from the preceding column ; reserve 
the tens as before, and set down the excess, and so on, till all 
(he columns are added. 



MULTIPLICATION. 

III. Ctuestions of\en occur in addition in which a 
number is to be added to itself several times. 
How much will 4 gallons of molasses come to at 34 cents 

a 'gaUon ? 

34 cents This example may be performed very 
34 cents easily by the common method of addition. 
34 cents But it is easy to see that if it were required 
34 cents to find the price of 20, 30, or 100 gal- 

Ions, the operation would become laborious 

Ans. 136 cents on account of the number of times the 
number 34 must be written down. 

I find in adding the units that 4 taken 4 times amounts to 
10, I write the 6 and reserve the ten; 3 taken 4 times 
amounts to 12, and 1 which I reserved makes 13, which I 
write down, and the whole number is 136 cents. 

If I have learned that 4 times 4 are 16, and that 4 times 
3 are Vt, it is plain that I need not write the number 34 but 
once, and then I may say that 4 times 4 are 16, reserving the 
ten and writing the 6 units as in addition. Then again 4 
times 3 (tens) are 12 (tens) and 1 (ten which I reserved) 
<re 13 (tens.) 

Addition performed in this ma{iner is called Multiplica 
tion. 111 this example 34 is the number to be multiplied or 
repeated, and 4 is the number by which it is to be multi- 
plied ; that is, it expresses the number of times 34 is to be 
taken. 
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The number to be multiplied is called the multiplicand, 
and the number which shows how many times the multipli- 
cand is to be taken is called the multiplier, Th» answer or 
1 result is called the product. They are usually written in 
, the following manner : 

34 multiplicand 
4 multiplier 

136 produat. 

Having written them down, say 4 times 4 are 16, write 
the 6 and reserve the ten, then 4 times 3 are 12, and 1 
(which was reserved) are 13. 

In order to perform multiplication readily, it is necessary 
to reiaiqf in n^mory the sum of each of the nine digits re- 
peated from one to nine times ; that is, the products of each 
of the nine digits by themselves, and by each other. These 
are all that are absolutely necessary, but it k very convenient 
to remember the products of a much greater number. The 
annexed table, which is called the table of Pythagoras, con- 
tains the products of the first twenty numbers by the first 
ten 



1 

V 



o 


CO 


00 


^ 


o 


Oi 


»^ 


i» 


10 


10 


o 


1» 




'!? 


S3 


o 


oo 


O 


4U 


i 




10 


lo 


00 


•h- 

01 


10 


o 


o 


CO 


t 


^ 


g 


^ 


2 


to 

o 


5 


1— i 
10 




»^ 


01 

o 


g; 


o 


iS 


g 


^ 


s 


Ot 


' o 


0^ 


e 


QD 


19 


i 


^ 


g oS 


^ 


o 


s 




S 


;o 


10 


CO 


g 


)0 

1— i 


H- 

»1^ 


<! 


OD 

o 


^ 


4^ 


S. 


00 


o 


^ 


10 




OO 


s 


00 


U 


8 


£ 


§; 


^ 


iO 


»-* 

QD 


CO 


001 


g 


g S 


g 


S 


o 


§ 


§ 


»-* 
o 


o 


o 


88. 




§ 


01 > »^ 


^ 


g 




to 

o 




i 


CD 


^ 


s 


00 


CO 


»0 


10 


CO 

o 

Hi* 

o 




H- 

o 


CO 


QD 

L 


g?- 


Ot 
lO 


C9 
CO 


g 


s 




H-* 


OD 


QD 


•^1 

o 


Ot 


t9 


?^ 




c3 


o 


H- 


CO 
O 


s 


s 


01 


g 


Ox 


i 


H- 


i 


H* 

10 


S 


00 

' o 


2 


1^ 


^ 




o 


S 


i 






g 


S 


01 


^ 


s 


180 190 




►— 

!& 


H- 




s 


^ 


s 


CO 


QD 




H- 


09 
CO 


H* 


§ 


S 




8§ 


CO 


J. 


H* 


J_ 


o 


H* 

20 

O 


o 
o 


g 


s 


O 


o 



HA bo 



td 

« 
O 

H 

O 



S Sq 



^ 



; ^- 



Illi M^TIPLKTATION. 15® 

To form 'this table, write the numbers 1, 2, 3, 4, dtc. as 
far as jou wish tb|yM||e to extend, in a line horizontally. 
This is the ifirst ^J^Kp^^^* '^o ^^^ ^^^ second row, 
add these numbers to ^tretfTselves, and write them in a row 
'-directly under the first. Thus 1 antfl are 2 ; 2 and 2 are 
4 ; 3 and 3 are 6 ; 4 and 4 are 8^&c. To form the third 
row, add the ^econd row to the 4^;Aus 2 and 1 are 3 ; 4 
and 2 a/e 6 ; 6 and 3 are 9 ; 8 ^Br^are Ti ; &c. This 
will evidently contain the first row three times. To form 
the fourth row, add the third to the first, and so on, till you 
have formed as many rows as you wish the table to contain. 

When the formation of this table is well understood, the 
mode of using it may be easily conceived. If for instance 
the product of 7 by 5, that is, 5 times 7 were required, look 
for 7 in th<) upper row, then directly under it in the fifth 
row, you find 35, which is 7 repeated 5 times. In the same 
manner any other product may be found. 

If you seek in the table of Pythagoras for the product of 5 
by 7, or 7 times "5, look for ^ in the first row, and directly 
under it in the seventh row you will find 35, as before. It 
appears therefore that 5 times 7 is the same as 7 times 5. 
In the' same manner 4 times 8 are «^, and 8 times 4 are 32 ; 
3 times 9 are 27, and 9 times 3 are 27. In fact this will be 
found to be true. with respect to all the numbers in the table. 
From this we should be led to suppose, that, whatever be the 
two numbers which are to be multiplied together, the product 
will be the same, whichsoever of them be made the multi- 
plier. 

The few products contained in the table of Pythagoras 
are not sufiicient to warrant this conclusion. For analogical 
reasoning is not allowed in mathematics, except to discover 
the probability of the existence of facts. But the facts arc 
not to ')e adn(titted as truths until they are demonstrated. I 
shall therefore give a deinonstration of the above fact ; which, 
besides proving the fact, will be a good illustration of the 
manner in which the product of two numbers is formed. 

There is an orchard, in which there are 4 rows of trees, 
and there are 7 trees in each row. 

• . • r • • If ^°® ^^^^ ^ taken from each 
• ••...• row, a row may be made consisting 

of four trees ; then one more taken 

from eack row wiH make another 

row of four trees ; and since there are seven trees in each 
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row, it is evident that in tlUs way seven rows, of four trees 
each, may be made of them* But tte Hjunber of trees re- 
mains the same, which way soever tl^'lB counted. 

Now whatever be the number of trees in each row, if they 
are all alike, it is plain that as many rows, of four each, can 
be made, as there are ^ees in a row. Or whatever be 
the number of rows of s^pn each, it is evident that seven 
rows can be made of them, each row consisting of a*number 
equal to the number of rows. In fine, whatever be the num- 
ber of rows, and whatever be the number in each row, ft is 
plain that by taking one from each row a- new row may be 
made, containing a number of trees equal to the number of 
rows, and that there will be as many rows of the latter kind, 
as there were trees in a row of the former kind. 

The same thing may be demonstrated abstractly as fol- 
lows : 6 times 5 means 6 times each of the units in 5 ; but 

6 times 1 is 6, and 6 times 5 will be 5 times as much, that 
is^ 5 times 6. 

Generally, to multiply one number by another, is to repeat 
the first number as many times as there are units in the 
second number. To do this, each unit in the first must be 
repeated as many times as there are units in the second. 
But each unit of the first repeated so many times, makes a 
number equal to the second ; therefore the second number 
will be repeated as many times as there are units in the first. 
Hence the product of two numbers will always be the same, 
whichsoever be made multiplier. , . , 

What will 254 pounds of meat cost, at 7 cents per pound ? 

This question will show the use of the above proposition ; 
for 254 pounds will cost 254 times as much as 1 pound ; but 
I pound costs 7 cents, therefore it will cost 254 times 7. 
But since we know that 254 times 7 is the same as 7 times 
254, it will be much more convenient to multiply 254 by 7. 
It is easy to show here that ^he res^t must be the same ; for 
254 pounds at 1 cent a pound would come to 254 cents ; at 

7 cents a pound therefore it must come to 7 times as much. 

Operation, 
254 Here say 7 times 4 are 28 ; reserv- 

7 ing the 2 (tens) write the 8 (units) : 

then 7 times 5 (tens) are 35 (tens) and 

Arts. 1778 cents. 2 (teas) which were reserved are 37 
(tens) ; write the 7 (tens) and reserve the 3 (hunjireds) ; 
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then 7 times 2 (hundreds) are 14 (handreds) and 3 which 
.were reserved are 17 (hundreds). The answer is 1778 
cents ; and since 100 cents make a dollar, we liiay say 17 
dollars and 78 cents. 

The process of multiplication, by a single figure, may be 
expressed thus : Multiply each figure of the muUipUcand by 
the muUipUer, beginning at the rtg^t Jtand, and carry as in 
addition^ 

IV. What win 24 oxen come to, at 4^1 dollars apiece 7 

It does not appear so easy to multiply by 24 as by a num 
bar consisting of only one figure ; but we may first find the 
price of 6 oxen, and then 4 times as much will be the price 
of 24 oxen. 

Operation. 
47 

6 



282 dolld. price of 6 oxen. 
4 

1128 dolls, price of 24 oxen. 

Or thus 47 
4 



188 dolls, price of 4 oxen* 
6 

L 128 dolls, price of 24 oxen. 

A number which is a product of two or more numbers is 
called a composite or compound number. The numbers, 
which, being multiplied together, produce the number, are 
ciM^di factors of that number. 4 is a composite number, its 
factors are 2 and 2, because 2 times 2 are 4. 6 is also a 
composite number, its factors are 2 and 3. The numbers 8, 
9, 10, 12, 14, 15, &.C. are composite numbers ; some of 
them have only two factors, and some have several. The 
sign X» a cross, in which neither of the marks is either hori- 
zontal or perpendicular, is used to express multiplication. 
Thus 3X2 = 6, signifi:es 2 times 3 are equal to fi. 2x3 
,X 5 = 30, signifies 3 times 2 are (>, and 5 times 6 are 30. 
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Numbers which have several factors, may be divided into 
a number of factors, less than the whole number of factors, 
in several ways. 24, for example, has 4 factors, thus, 2 X 
2 X 2 X 3 = 24. This may be divided into 2 fiictors and 
into 3 factors in several different ways. Thus 4 X 6 = 24 ; 
2X2X6 = 24; 3xSz=24; 2xl2 = 24;2x0x 
2 = 24. 

When several numbers are to be multiplied together, it 
will make no difference in what order, they are multiplied, 
the result will always be the same. 

What win be the price of 5 hods of tider, each load con 
tinning 7 barreb, at 4 dollars a beard ? 

Now 5 loads each containing 7 barrels, are 35 barrels. 
35 barrels at 4 dollars a barrel, amount to 140 dollars. Or 
we may say one load comes to 28 dollars, and 5 loads will 
come to 140 dollars. Or lastly, 1 barrel from each load will 
come to 20 dollars, and 7 times 20 are 140. 

Thus 7 Or 7 Or 5 
5 4 4 

^^■^^ ^■"^■^ ^B^B* 

35 28 20 
4 5 7 

140 ' 140 140 

IVliot is the price of 23 Joaos of hay, at 34 doUs. a load t 

34 
2 



34 

7 



68 dolls, price of 2 loads. 



838 dolls, price of 7 loads. 
3 

714 dolls, price of 21 loads. 
J* 68 dolls, price of 2 loads. 

=: 782 dolls, price of 23 loads, 
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MuUiply aSiS by U2, 328 

I]2s:4x7x4 4 



1312 psodact oy 4 

7 



9184 product by 28 
4 



36736 product by 112 
K is easy to see that we may multiply by any ot&er num* 
ber in the saroe^ manner. 

This operation may be expressed as foUows. To multiply 
by a composite number * Find two or more number^, lohich 
being muUipKcd together will produce the mulHpUer ; mnUi* 
ply the multiplicand by one of these numbers, and then that 
product by another, and so on, until you have multiplied by all 
the factors, into which you had divided the muUipUer^ and 
the last product will he the product required. * ^ 

If the multiplier be not a composite number, or if it can- 
not be divided into convenient factors : Find a composite 
number as near as possible. to the multiplier, but smaller, and 
multiply by it according to the above rule, and then add as 
many times the multiplicand, as this number falls short of 
the multiplier. 

V. I have shown how to muUiply any number by a sin- 
f^e figure ; and when the multiplier consists cTf several 
figures, how to decompose it into such numbers as shall con- 
tain but one figure. It remains to show how to multiply by 
any number of figures; fcM* the above processes will not 
always be found convenient. 

The most simple numbers consisting of more than one 
figure are 10, 100, 1000, &c. It will l^ very easy to multi- 
ply by these numbers, if we recollect that any figure written 
in the second place from the right signifies ten times as 
many as it does when it stands alone, and in the third place, 
one hundred times as many, and so on. If a zero be annex- 
ed at the right of a figure or any number of figures, it is 
evident that they will all be removed one place towards the 
lefl, and consequently become ten times as great ; if \W9 
zeros be annexed they will be removed two places, and wilt 
be one hundred times as great, d&c. 'Hence, to multiply by 

12 
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amy nuuAer consisting of 1, vfiih any number of zeros at the 
wight of it, it is sufficient to annex the zeros to the pniUipH 
cmuL ^> * 

1 X 10=10 1 X 100=100 

2X10 = 20 3X100 = 300 

3X10 = 30 5X100 = 500 

27 X 10 = 270 

42 X 100= -4200 

368 X 1000 = 368000 



VI. When the miitiplier is 20, 30, ^,.200, 300, 2000, 
4000, ^c. These are composite numbers, of which 10, or 
100, or 1000, &rc. is one of the factors. Thus 20 = 2 X 
10; 30 = 3 X 10; 300 = 3 X 100; d&c. In the same 
manner 387000 = 387 X 1000. 

How much tvin 30 hogsheads of wine come to^ at S7 doUat^ 
per hogshead ? 

Operation. " 

87 

261 dolls, price of 3 hhds. 

10 : 



2610 dolls, price of 30 hhds. 

More simply thus 87 

30 



^ 2610 dolls, price of 30 hhds. 

It appears that it is sufficient in this example to multip>f 
by 3 and then annex a zero to the product. If the number 
of hogsheads had been 300, or 3000, two or three zeros must 
have been annexed. It is plain also that, if therefore zeros 
on the Hght of the muUipUcttnd, they may he omitted until 
the multiplication has been perfornied, and then annexed ta 
ike product. 
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VII. A man bought 26 pipes of wine, at 143 dottart a 
pipe ; how much did they come to ? 

26 = 30 -{- 6. The operation may be performed thus : 

143 
6 

858 doUs. price of pipes 
143 

ae 

2860 dolls, price of 20 pipes 
-{- 858 dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 

The operation may be performed more simply thus ; 
143 
26 



2860 dolls, price of 20 pipes 
4* 858 dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 

Or multiplying first by 6 : 
143 



143 
:? J6 

858 dolls, price of 6 pipes 
^ ' + 2860 dolls, price of 20 pipes 

=: 3718 dolls, price of 26 pipes 

^ 

If the wages of\ man be ASl^ dollars far I year, mksiwiU 
\ httht wages of 234 men, at the same rate t 

Operation. 
438 
i 234 



87600 dolls, wages of 200 men 
-|- 13140 do. wages of 30 men 
4* 1752 do. wages of 4 men 

£=102402 dolls, wages of 234 men 
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Or thus 438 
234 

1752 dolls, wages of 4 men 
-|- 13140 do. wages of 30 men 
- - 87600 do. wages of 200 men 

=102492 dolls, wages of 234 men 

When we multiply by the 30 and the 200, we need not 
annex the zeros at. all, if we are careful, when multiplying 
by the tens, to set the first figure of the product in the ten's 
place, and when multiplying by hundreds, to set the first 
figure in the hundred's place, &c. 

Operation, 
438 
234 



1752 
1314. 
876.. 



102,492 

If we compare this operation with the last, we shall find 
fiiat the figures stand precisely the same in the two. 

We may show by another process of reasoning, that when 
Me multiply units by tens, the first figure of the product 
should stand in the tens' place, &c. ; for units multiplied by. 
tens ought to produce tens, and units multiplied by hundreds, 
ou^ht to produce hundreds, in the same manner as tens mul- 
tiplied by units produce tens. 

If it take 853 dollars to support a famky one year, how 
many dollars mU it take to support 207 such famiUes th4 
same time 7 

Operation. 

853 In this example I multiply first by' the 7 

207 units, and write the result in its proper place ; 

then there being no tens, I multiply next by 

5971 the 2 hundreds, and write the first figure of 

1706 this product under the hundreds of the first 

product ; and then add the results in the ordei 

176571 in which they stand. 
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I 

The general rule therefore for multiplying bj any number of 
figures may be expressed- thus : Multiply each figure of the 
multiplicand hy each figure of the multiplier separately^ tak* 
ing care when multiplying by units to make the fit st figure 
of the result stand in the units^ place ; and when multiplying 
hy tens, to make the first figure stand in the tens* place ; and 
when multiplying hy hundredsy to make the first figure stand 
in the hundreds* place, ^c. and then add* the several products 
together. 

Note. It is generally the best way to set the first figure 
of each partial product directly under the figure by which 
you are multiplying. 

Proof. The proper proof of multiplication is by division, 
consequently it cannot be explained here. There is also a 
method of proof by casting out the nines, ts it is called* But 
the nature of this cannot be understood, until the pupil is 
acquainted with division. It will be explained in its proper 
place. The instructer, if he chooses, may explain the use 
of it here. 



SUBTRACTION. 

VIII. A man having ten dollars, paid away three of 
them ; hoto many had he left ? 

We have seen that all numbers are formed by the suc- 
cessive addition of units, and that they may also be formed 
by adding together two or more mimbers smaller than them- 
selves, but all together containing the same number of un^'s 
as the number to be formed. The number, 10 for example, 
may be formed by adding 3 to 7, 7 -j- 3 = 10. It is easy to 
see therefore that any number may be decomposed into two 
or more numbers, which taken together, shall be equal to 
that nilmber. Since 7 -f- 3 = 10, it is evident that if 3 be 
taken from 10, there will remain 7. 

The following examples, though apparently different, all 
"equire the same operation, as will be immediately perceived.. 

A man honing 10 sheep sold 3 of them ; how many had he 
ieft. ? That is, if 3 he iiaken from 10, ^hat number uiH re- 
wudn f 
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A man gave 3 dollars to one son, and 10 to another ; how 
much more did he give to the one than to the other ? That 
is, how much greater is the number 10 than the number 3 ? 

A man owing 10 doUarSj paid 3 dollars at one time, and 
the rest at another; how much did he pay the last time? 
That is, how much must he added to 3 to make 10 ? 

From Boston to Dcdham it is 10 miles, and from Boston 
to RoTcburif it is onfy 3 miles ; what is tJie difference in the 
two distances from Boston ? 

A hoy divided 10 apples between two other boys ; to one 
he gave 3, how many dul he give to' the other ? That is, ij 
10 6e divided into two parts so that one of the parts may be 
3, what will the other part be ? 

It b evid^t that the above five questions are all answered 
by taking 3 from 10, and finding the difference. This ope- 
ration IS called subtraction. It is the reverse of addition. 
Addition puts numbers together, subtraction separates a 
number info two parts. 

A man paid 29 dollars for a coat and 7 dollars for a ' 
hat, how much more did he pay far his coat than for his luxi ^ 

In this example we have to take the 7 from the 29 ; we 
know from addition, that 7 and 2 are 9, and consequently 
that 22 and 7 are 29 ; it is evident therefore that' if 7 be 
taken from 29 the remainder will be 22. 

A man bought an ox for 47 dollars ; to pay for it he gave 
a cow worth S^ dollars^ and the rest in money ; how much 
money did he pay 1 

Operation. 

Oc 47 dollars. Cow 23 dollars. 

It will be best to perform this example by parts. It is 
plain that we must take the twenty from the forty, and the 
three from the seven ; that is, the tens from the tens, and 
the units from the units. I take twenty from forty, and 
there remains twenty. I then take three from seven, and 
there remains four, and the whole remainder is twenty-four 
Ans. 24 dollars. 

It is generally most conTenient to write the numbers un 
der each other. The smaller number is usually writter 
under the larger. Since units are to be taken from unita, 
and tens from .ens, it will be best to write units under likitei 
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tens under tens, &c. as in addition. It is also most con- 
venient, and, in fact, frequently necessary, to begin with the 
units as in addition and multiplication. 

Operation, 
Ox 47 dollars. I say first 3 from 7, and there will 

Cow 23 dollars. remain 4. Then 2 (tens) from 4 

— (tens) and there will remain 2 (tens), 

24 difference, and the whole remainder is 24. 

m 

A man having 62 sjieep in hisfiochy sold 17 oftJiem ; 7iot» 
many had he then ? 

Operation. 
He had 62 sheep In this example a difficulty immedi 
Sold 17 sheep ately presents itself, if we attempt to 
— perform the operation as before ; for 

Had lefl 45 sheep we cannot take 7 from 2. We can, 
however, take 7 from 62, and there remains 55 ; and 10 
ffom 55, and there remains 45, which is the answer. 

The same operation may be performed in another way, 
'«('hich is generally more convenient. I first observe, that 62 
is the same as 50 and 12 ; and 17 is the same as 10 and 7. 
They may be written thus : 

62 = 50 -|- 12 That is, I take one ten from the six 
17 = 10 -|- 7 tens, and write it with the two units. 

'• But the 17 I separate simply into units 

45 = 40 -}- 5 and tens as they stand. Now I can take 
7 from 12, and there remains 5. Then 10 from 50, and ther« 
remains 40, and these put together make 45.* 

This separation may be made in the mind as well as to 
write it down. 

Operation. 

62 Here I suppose 1 ten taken from the 6 tens, 
17 and written with the 2, which makes 12. I say 
— 7 from 12, 5 remains* then setting down the 5, 1 
45 say, 1 ten from 5 tens, or simply 1 from 5, and 
there remains 4 (tens), which written down shows the re- 
mainder, 45. 

The taking of the ten out of G tens and joining it with 
the 2 units, is called borrowing ten* 

* Let the pupil perform a large number of examples hj separatbig 
drem in this way, vfhtm he first commences subtraction. 
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Sir Isaac Newton was bom in the year 1642, and he died 
in 1727 ; how old was he at the time of his decease f 

It is evident that the difference between these two num- 
bers must give his age. 

Operation. • 

1600 + 120 + 7 = 1727 
1600 + 40 + 2 = 1642 



Ans. 80 + 5 = 85 years old. 

In this example I take 2 from 7 and there remains 5» 
which I write down. But since I cannot take 4 (tens) from 
2 (tens,) I borrow 1 (hundred) or 10 tens from the 7 (hun- 
dreds,) which joined with 2 (tens^ makes 12 (tens,) then 4 
(tens) from 12 (tens) there remams 8 (tens,) which I write 
down. Then 6 (hundreds) from 6 (hundreds) there re- 
mains nothing. AIho 1 (thousand) from 1 (thousand) no- 
thing remains. The answer is 85 years. 

A man bought a quantity of fiour for 15,265 doUarSy and 
sold it again for 23,007 doUarSy how much did he gain by 
the bargain ? 

Operation, 
23,007 Here I take 5 from 7 and there remains 
15,265 2 ; but it is impossible to take 6 (tens) from 

0, and it does not immediately appear where 

2 ' I shall borrow the 10 (tens,) since there is 
nothing in the hundreds* place. This will be evident, how 
ever, if I decompose the numbers into parts. 

Operation, 
10,000 + 12,000 + 900 + 100 + 7 = 23,007 
10,000+ 5,000 + 200+ 60 + 5=l5,2a5' 



7,000 + 700+ 40 + 2r= 7,742 

Tlie 23,000 is equal to 10,000 and 13,000 ; this last la 
equal to 12,000 and 1,000 ; and 1,000 is equal to 900 and 
100. Now I take 5 from 7, and there remains 2 ; 60 from 
100, or 6 tens from 10 tens, and there remains 40, or 4 
tens; 2 hundreds from 9 hundreds, and there remains 7 
hundreds ; 5 thousands from 12 thousands, and there re-^- 
mains 7 thousands ; and 1 ten-thousand from 1 ten-thoi^sand^ 
and nothing remains* The answer is 7,742 dollars. 

This example may be performed in the same ^maimer an 
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the others, without separating it into parts except in the 
mind. 

I say 5 from 7, there remain? 2: then y borrowing 10 
(which must in &ct come from the 3 (thousand), I say, 6 
(tens) from 10 (tens) there remains 4 (tens ;) then I borrow 
ten again, but since I have aJready used one of these, I say, 

2 (hundreds) from 9 (hundreds; there remains 7 (hundreds ;) 
.then I borrow ten agaih, and having borrowed one out of the 

3 (thousand,) I say, 5 (thousand) from 12 (thousand) there 
remains 7 (tHousand ;) then I (ten-thousand) from 1 (ten- 
thousand) nothing remains. The answer is 7,742 as before. 

The general rule for subtraction may be expressed 
thus : The less number is always to he subttacted from the 
larger. Begin at the right hand and take successively each 
figure of the less number from the corresponding ^figure of 
the larger number^ that is, units from units, tens, from tens, 
. ^c. If it happens that any figure of the lesa number can* 
not be taken from the corresponding figure of the larger, 
borrow ten and join it with the figure from which the subtract 
tion is to be made, and then subtract ; before the next figure 
is subtracted take care to diminish by one the figure from 
which the subtraction is to be made, 

N. B. When two or more zeros intervene in the number 
from which the subtraction is to be made, all, except the 
first, must be called 9s in subtracting, that is, after having 
borrowed ten, it must be diminished by one, on account of 
the ten which was borrowed before. 

Note. It is usual to write the smaller number under the 
greater, so that units may stand under units, and tens under 
tens, d&c. 

Proof A man bought an ox and a cow for 73 dollars,^ 
and the price of the cow was 25 dollars ; what was the price 
of the ox? 

The price of the ox is evidently what remains after taking 
25 from 73. 

Operation. 
Ox and cow 73 dollars 
Cow 25 do. 

Ox 48 do. 

It appears that the ox cost 48 dollars. If the cow cost 25 
dollars, and the ox 48 dollars, it is evident that 25 and 4^ 
added together must make 73 dollars, what they both cost. 
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Hence to prove subtraction,- add the remainder and the 
smaller number together, and if the work is right their sum 
will be equal to the larger number. 

Aiwther method, . If the ox cost 48 dollars, this number 

taken from 73, the price of both, must leave the price of the 

* cow, that is, 25. Hence subtract the remainder from the 

larger number, and if the work is right, this last remainder 

will be equal to the smaller number. 

Proof of addition. It is evident from what we have seen 
of subtraction, that when two numbers have been added to- 
gether, if one of these numbers be subtracted from the sum, 
the remainder, if the work be right, must be equal to the 
other number. This will readily be seen by recurring to the 
last example. In the same manner if more than two num- 
bers have been added together, and from -the sum all the 
numbers but one, be subtracted, the remainder must be 
equal to that one. 



DIVISION. 

IX* A hoy having 32 apples wiihid to divide them equal-' 
fy among 8-oj his companions ; how many must he give them 
ctpieee f 

. If the boy were not accustomed to calculating, he would 
probably divide them, by giving one to each of the boys, and 
then another, and so on. But to give them one apiece. would 
take 8 apples, and one apiece again would take 8 more, uid 
so on. Tbe qoestion then is, to see how many times 8 may 
be taken from 32 f~^^ .which is the same thing, to see how 
many times 8 is contained in 32. It is contained four times. 
Ans. 4 each. 

A boy having 32 apples toas able to give & to each rf his 
companions. How many companions had he f 

This question, though difieFent from the other, we per 
ceivei is to be performed exactly like it. That is, it is the 
question to see how many times 8 is contained in 32. We 
take away 8 for one boy, and then 8 for another, and so on. 

A man having 54 cents, laid them all out for oranges^ ai 
Q cents apiece^ How many did he buy 7 
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It 18 evident that a9 many tunes as 6 cents can be taken 
froih 54 cents, so many oranges he- can bny. Ans. 9 
oranges 

A man bought 9 oranges far M cents; how much did he 
give ctpiece f . • 

In this example we wish to divide the number 54 into 9 
equal parts, in the same manner as in the first question we 
wished to divide 32 into 8 equal parts. Let us observe, that 
if the oranges had been only one cent apiece, nine of them 
would come to 9 cents ; if they had been SI cents apiece, 
they would come to twice nine cents ; if they had been 3 
cents apiece, they would come to 3 times 9 cents, and so on. 
Hence the question is to see how many times 9 is contained 
in 54. Ans. 6 cejits apiece. 

In all the above questions the purpose was to see how. 
many times a small number is contained in a larger one, and 
they may be performed by subtraction. If we examine them 
again we shall find also, that the question was, in the two 
first, to see what number 8 must be multiplied by, in order 
to produce 32 ; and in the third, to see what the number G 
must be multiplied by, to produce 54 ; in the fourth, to see 
what number 9 must be multiplied by, or rather what num« 
ber must be multiplied by 9, in order to produce 54. 

The operation by which questions of this kind are perform- 
ed is z^A^di division^ In the last example, 54, which is the 
number to be divided, is called, the dividetid ; 9, which is 
the number divided by, is called the ditisor ; and 6, which 
is the number of times 9 is contained in 54, is called the 
quotient. 

It is easy to see from the above reasoning, that the quo- 
tient and divisor multiplied together must produce the divi- 
dend ; fi>r the question is to see how many times the divisor 
must be taken to make the dividend, or in other words to see 
what the divisor must be multiplied by to produce the divi- 
dend. It is evident also, that if the dividend l)e divided 
by the quotient, it must produce the divisor. For if 54 con- 
tains 6 nine times, it will contain* 9 six times. 

To prove division, muhiply the divisor and quotient to- 
gether, and, if the work be iight, the product will be the 
dividend. Or divide the dividend by the quotient, and if the 
work be right, the result will be the divisor. 

This also furnishes a proof for multiplication, for if tbe^ 
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quotient multiplied by the divisor produces the dividend, it 
IS evident, that if the product of two numbers be divided by 
one of those numbers, the quotient must be the other num 
ber. 

It appears that division is applied to two distinct purposes, 
though the operation is the samS for both. The object of 
the first and fourth of the above examples is to divide the 
numbers into equal parts, and of the second and third to find 
how many times one number is contained in another. At 
present, we shall confine oui attention to examples of the 
latter kind, viz. to find how many times one number is con« 
tained in another. 

At 3 cents apiece, how many pears may he bought for 57 
cents ? ^ 

It is evident, that as many pears may be bought, as there 
are 3 cents in 57 cents. But the solution of this question 
does not appear so easy as the last, on account of the greater 
number of times which the divisor is contained in the divi- 
dend. If we separate 57 into two parts it will appear more 
easy. 

57 = 30 + 27. 

We know by the table of Pythagoras that 3 is contained 
in 30 ten times, and in 27 nine times, consequently it is 
contained in 57 nineteen times, and the answer is 19 pears. 

IIa70 many barrels of cider^ at 3 dollars a barrel, can be 
bought for 84 doUdrs 7 

Operation. 
84 = 60 -|- 24 3 is contained in 6 twice, but in 6 
tens it is contained ten times as often, or 20 times. 3 is 
contained in 24 eight times, consequently 3 is contained 2S 
times in 84. Ans. 28 barrels. • * 

How many pence are there in \212 farthings? 

As many times as 4 farthings are contained in 132 far- 
mings, so many pence there are. 

• Operation, 

132 = 120 -f 12 120 is 12 tens, 4 is contained m 
12 three times, consequently it is contained 30 times in 12 
tens. 4 is contained 3 times in 12 units, consequently io 
132 it is contained 33 times. Ans. 33 pence. 
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How many harrek of fiour^ at 5 dollars a barrel, may he 
bought for 785 dollars. 

Operation* 
785 = 500 + 250 + 35 

5 is contained in 5 once, and in 500 one hundred times. 
5S50 is 25 tens. 5 is contained 5 times in 25, consequently 
50 times in 250. 5 is contained 7 times in 35 units. In 
785, 5 is contained 157 times. Ans. 157 barrels. 

Hoto many dollars are there in 7464 shillings ? 

As many times as 6 ^hillings are contained in 7464 sbii- 
lings, so many dollars there are. 

Operation. 
7464 = 6000 + 1200 + 240 + 24 

6 is contained 1000 times in 6000, 200 times in 1200, 40 
limes in 240, and 4 times in 24, making in all 1244 times.* 
Ans. 1244 dollars. 

It is not always convenient to resolve the number into 
parts in this manner at first, but we may do it as we perform 
the operation* 

In 126 days Juno many weeks ? 

Operation. 

126 = 70 + 56 Instead of resolving it in this man 
ner, we will write it down as follows. 

Dividend 126 (7 Divisor 

70 — 

— 10 
56 8 

5a — 

-~ 18 quotient 

A ODserve that 7 cannot be contained 100 times in 126, i 
therefore call the two first figures on the left 12 tens or 120, 
rejecting the 6 for the present. 7 is contained more than 
once and not so much as twifce in 12, consequently in 12 
tens it is contained more than 10 and less than 20 times. I 
take 10 times 7 or 70 out of 126, and there remains 56. 
Then 7 is contained 8 times in 56, and 18 times in 126. 
Ans. 18 weeks. 

* Let the pupil perform t lawe namber of examples in this manner 
iivhen he mt commences ; as Be is obliged to separate the numbeie 
into parts, bo will at length come to t)ie common method. 
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In 9756penci haw tiumy fauT'pences ? 
It is evident that this answer will be obtained by finding 
bow many times 4 pence is contained in 3756 pence. 

If we would solve this, as we did the first examples, it 
will stand thus : 

8756 == 3600 4-120 + 36 
Bot if we resolve it into parts, as we perform the opera- 
tion, it will be done as follows : 
Dividend 3756 (4 divisor 

3600 

900 = number that 4 is contained in 3600 

156 30 do. - - - - 120 

120 9 do. .... 36 

36 939 do. - - * « 3756 

36 



• • 



Here I take the 37 hundreds alone, and see how many 
times 4 is contained in it, which I find 9 times, and since it 
is 37 hundreds, it must he contained 900 times. 900 times 
4 is 3600, which I subtract from 3756, and there remains 
156. It is now the question to find how many times 4 is 
contained in this. I take the 15 tens, rejecting the 6, and 
see how many times 4 is contained in it. It is contained 8 
times, and since it b 15 tens, this mnst be 3 tens or 30 
times. 30 times 4 is 120. This I subtract from 156« and 
there remains 36. 4 is contained in 36, 9 times ; hence it 
is contained in the whole 939 'times. Ans. 939 four-pences. 
If these partial numbers, viz. 3600, 120, and 36, are com- 
pared with the resolution of the number above, they will be 
found to be the same, 
fhis operation may be abridged still more. 

3756 (4 

36 

939 quotient* 

15 
12 

36 
36 



1 
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In this I say, 4 into 37 9 times, and set down the 9 in the 
quotient, without regarding whether it is hundreds, or tens^ 
or units, but by the time I have done dividing, if I set the 
other figures by the side of it, it will be brought into its 
proper place. Then I say 9 times 4 are 36, and set it under 
the 37, as before, but do not write the zeros by the side of 
it. I then subtract 36 from 37, and there remains 1. This 
of course is 100, but I do not mind it. I then bring down 
the 5 by the side of the 1, which makes 15, or rather 150, 
but I call it 15. Then I say, 4 into 15, 3 times, (this is 30, 
but I write only the 3 ;) I write the 3 by the side of the 9. 
Then I say, 3 times 4 is 12, which I write under the 15, 
and subtract it from 15, and there remains 3 (which is 
in fact 30.) By the side of 3 I bring down the 6, which 
makes 36. Then I say 4 into 36, 9 times, which I write 
in the quotient, by the side of the 93, and it makoR 939. 
The first 9 is now in the hundreds' place, and the 3 in 
the ten's place, as they ought to be. If this operation be 
compared with the last, it will be found in substance exactly 
like it. AH the difference is, that in the last the figures are 
' set down only when they are to be used. 

A mail employed a number of toorkmenf and gave them 27 
dollars a month each ; at the expiration of one month, it took 
10,125 dollars to pay them, flow many men were there 1 

* 

It is evident that to find the number of men we must find 
how many times 27 dollars is' contained in 10,125 dollars. 

This may be done in the same manner as we did the last, 
though it is attended with rather more difficulty, because the 
divisor consists of two figures. 

Operation* 

Dividend 10,125 (27 divisor 

8,100 

300 = the number oftimes 27 is contained 

2,025 in 8,100 
1,890 70 do. . - 1,890 
5 do. - - 135 

135 

135 375 do. - - • 10^125 



• • .* 
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Comnum way. 

10,125 (27 

81 



375 quotient. 



202 
189 

135 
135 



I observe that there are not so many as 27 thousands, so I 
conclude that the difisor is not contained 1000 times in the 
dividend ; I therefore tak« the three left hand figures, neg- 
lecting the other two for the present. The three first are 
101 ; (properly 10,100, but I notice only 101 ;) I seek how 
many times 27 is contained in 101, and find between 3 and 
4 times. I put 3 in the quotient, which, when the work is 
done, must be 3 hundred, because 101 is 101 hundreds, but 
disregarding this circumstance, I find how much 3 times 37 
is, and write it under 101. 3 times 27 are 81 ; this subtract- 
ed firom 101, leaves 20. By the side^of 20 I bring down 
2, the aiext figure of the dividend which was not used. This 
makes 202, for the next partial dividend. I seek how many 
times 27 is contained in this. I find 7 times. I write 7 in 
the quotient. 7 times 27 are 1S9, which I subtract from 
202, and find a remainder 13. By the side of 13 I bring 
down 5, the other figure of the dividend, which makes 135 
for the last partial dividend. I find 27 is contained 5 times 
in this. I write 5 in the quotient. 5 times 27 are 135. 
There is no remainder, therefore the division is completed. 
Ans. 375 men. 

The operation in the above example is precisely the same, 
as in those which pracede it ; but it is more difficult to dis- 
cover how many times the divisor is contained in the partial 
dividends. When the divisor is still larger, the difficulty is 
increased. I shall next show how this difficulty may be ob- 
viated. 

In 31,755 day Si how many years, allomng 365 days to thi 
year? 

It is evident, that as many times as 365 is contained in 
31|755, so many years there will be. 
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OperaHon, 
Dividend ^755 (365 divisor 
2920 — 
— — 87 quotient. 
2555 
2555 



I observe that 365 cannot be contained in 317, therefore I 
must take the four left hand figures, viz. 3175. In order to 
discover how many times 365 is contained in this, I observe, 
that 365 is more than 300, and less than 400. I say 300 is 
contained in 3100, or simply 3 is contained in 31, 10 times, 
but 365 bein^ greater than 300, cannot be contained in it 
more than 9 times. Indeed if it were contained more than 
9 times, it must have been contained in 317, which is impos* 
sible. 400 is contained in 3100, (or 4 in 31) 7 times. This 
is the limit the other way, for 365 being less than 400, must 
be contained at least as many times. It is contained there*- 
foro 7, or 8, or 9 times. The most probable are 8 and 9. I 
try 9. But iustead of multiplying the whole number 365 by 
9, I say 9 times 300 are 2700, or simply 9 times 3 are 27 ; 
then subtracting 2700 from 3170, there remains 470 ; I then 
say, 9 times 60 is 540, or simply 9 times 6 is 54, which being 
larger than 470, or 47, shows that the divisor is not contain- 
ed 9 times. I next try 8 times, and say as before, 8 times 
300 are 2400, which subtracted from 3170, leaves 770, then 
8 times 60 are 480, which not being so large as 770, shows 
that the divisor is contained 8 times. I multiply the whole 
divisor by 8 (which is hi fact 80,) the product is 2920. This 
subtracted from 3175 leaves 255. I then bring down the 
other 5, which makes the next partial dividend 2555. Now 
trying as before, I find that 3 is contained 8 times in 25, 
and 4 is contained 6 times. The limits are 6 and 8. It is 
probable that 7. is right. I multiply 365 by 7, and it makes 
2555, which is exactly the number that I want. If I had 
wished to try 8, I should have s^id 8 times 3 are 24, which 
taken from 25 leaves 1. Then supposing 1 to be -placed 
before the next figure, which is 5, it makes 15. 6 is not 
contained 8 times in 15, therefore 365 cannot be contained 
8 times in 2555. The answer is 87 years. 

The method of trying the first figure of the divisor into 
the first figure, or the first two figures of the partial dividend 

13* 
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generally enables us to tell what the quotient figure must 
be, within two or three, ancLit will always furnish the limits. 
Then if we try the second figure, we shall always make the 
limits smaller ; if any doubt then remains, which will not 
often be the case, we may try the third| and so on. 

Divide 430940074 by 64237. 

Operation, 
Dividend 436940074 (64237 divisor. 
385422» 



6802 quotient. 



. 515180 
. 513896* 

...128474 
...128474* 

Proof 436940074 

{n this example I seek how many times G, the first figuie 
o\ the divisor, is contained in 43, the first two figures on the 
leit of the dividend ; I find 7 times, and 7 is contained 6 
tihies. The limits are 6 and 7. 7 times 6 are 42, and 42 
from 43 leaves 1, which I suppose placed by the side of 6 ; 
this makes 16. But 4, the second figure of the divi^r, is 
not contained 7 times in 16, therefore 6 will be the first 
figure of the quotient. 

It is easy to see that this mast be 6000, when the division 
\i completed ; because there being five figures in the divi- 
sor, and the first figure of the divisor being larger than the 
first figure of the dividend, we are obliged to take the six 
first figures of the dividend for the first partial dividend ; and 
the dividend containing nine figures, the right hand figure 
of this partial dividend, is in the thousands* place. I write 
6 in the quotient, and multiply the divisor by it, and write 
the result under the dividend, so that the first figure on the 
right hand may stand under the sixth figure of the dividend, 
counted from the lefl, or under the place of thousands. This 
product, subtracted firom the dividend as it stands, leaves a 
remainder 51518 ; by the side of this I bring down the next 
figure of the dividend, which is 0, and the second partial 
dividend is 515180. Trying as before with the 6, and then 
with the 4, into the first figures of this partial dividend, I 
find the divis<»^ is contained in it 8 (800) times. I write 8 
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in the quotient, then multiplying and subtracting as before, I 
find a remainder 1284. I bring down tbe next figure of the 
dividend, which gives 12847 for the next partial dividend. I 
find that the divisor is not contained in this at all. I put 
in the quotient, so that the other figures may stand in their 
proper places, when the division is completed. Then I bring 
down the next figure of the dividend, which gives for a par- 
tial dividend, 128474. The divisor is contained twice in 
this. Multiplying and subtracting as before, I find no re- 
maindei. The division therefore is completed. 

Proof. It was observed in the commencement of this 
Art. that division is proved by multiplying the divisor by the 
quotient. This is always done during the operation. In the 
last example, the divisor was first multiplied by 6 (6000,) and 
then by 8 (800,) and then by 2 ; we have only to add these 
numbers together in the order they stand in, and if the work 
is right, this sum will be the dividend. The asterisms show 
the numbers to be added. 

From the above examples we derive the following general 
rule for division : Place the divisor at the right of the divi- 
dend, separaie them by a markj and draw a Hne under the 
divisor, to separate it from the quotient. Take a$ many 
figures on the left of the dividend as are necessary to contain 
the divisor once or more. Seek how many times the first fig^ 
ure of the divisor is contained in the first, or two first figures 
of these, then increasing the first figure of the divisor by one, 
seek houf many times that is contained in the same figure 
or figures. Take tJie figure contained within these limits, 
which appears the most probable, and multiply the two left 
hand figures of the divisor by it ; if that is not sufficient to 
determine, multiply the third, and so on. When the first 
figure of the quotient is discovered, multiply the divisor by it, 
and subtract the product from the partial dividend. Then 
write tJte next figure of the dividend by the side of the re- 
maindtr. This is the next partial dividend. Seek as before 
how many times the divisor is contained in this, and place thu 
result in the qiiotient, at the right of the other quotient figure, 
then multiply and subtract, as before ; and so on, until all 
the figures of the dividend have been used. If it happens 
that any particu dividend is not so large as the divisor, a zero 
must be put in the quotient, and the next figure of the divi'» 
dend written at the right of thepartiai dividend. 

Note. If the remainder at any time should exceed th* 
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divisor, the quotient figure^must be kicreased, and the niul- 
tiplioation and subtraction must be performed again. If the 
product of the divisor, by any quotient figure, should be 
larger than the partial dividend, the quotient figure must 
be diminished. 



Short Division. 

When the divisor is a small number, the operation of divi- 
sion may be much abridged, by performing the multiplica- 
tion and subtraction in the mind without writing the results. 
In this case it is usual to write the quotient under the divi 
dend. This method is called short dimsioru 

A man purchased a quantity ofjlour for 3045 dollars, at 
7 dollars a barrel. How many bwrels were there ? 

Long Division. SJiort Division, 

3045 (7 3045 (7 



•28 



435 435 



24 
21 



35 

35 



In sliori division, I say 7 into 30, 4 times ; I write 4 un 
derneath ; then I say 4 times 7 are 28, which taken from 30 
leaves 2. I suppose the 2 written at the left of 4, which 
makes 24 ; then 7 into 24, 3 times, writing 3 underneath, I 
say 3 times 7 are 21, which taken from 24 leaves 3. I sup- 
pose the 3 written at the left of 5, which makes 35 ; then 7 
in 35, 5 times exactly ; I write 5 underneath, and the divi- 
sion is completed. 

If the work in the short and long be compared together, 
they will be found to be exactly alike, except in the short it 
is not written down. 

X. How many yards of eloth^ at 6 dollars a yard^ may 
ie bought for 45 dollars f 
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42 doUari will buy 7 3f«rds, tad 4B.dollar8 will buy 8 yards. 
45 doOars then will bay more than 7 yards and less "tian 
8 yards, that is, 7 yards and* a part of another yard. As 
cases like this may freqaently occur, it is necessary to know 
what this part is, tnd how to distinguish one part from 
another. 

When slny thing, or any number is divided into two equal 
parts, one of the parts is called the half of the thing or num- 
ber. When the thing or number is diyided into three equal 
parts, one of the parts is called one third of the thing or 
nuQdber ; when it is divided into four equal parts, the parts 
are called fourths ; when into five equal parts, Jifths, ^c. 
That is the parts always take their names from the number 
of parts into which the thing or number is divided. It is 
evident that whatever be the number of parts into which the 
thing or number is divided, it will take all the parts to make 
the whole thing or number. That is, it will take two halves^ 
three thirds, four fourths, five fifths, &c. to make a whole 
one. It is also evident, that the more parts a thing or num* 
ber is divided into, the smaller the parts will be. That is, 
halves are larger Uian thirds, thirds are larger than fourths^ 
and fourths are larger than fifths, &c. 
/When a thing or number is divided into parts, any num- 
ber of the parts may be used. When a thing is divided into 
three parts, we may use one of the parta or two of them. 
When it is divided into four parts, we may use one, two, or 
three of them, and so on. Indeed it is plain, that, when any 
thing is divided into parts, each part becomes a new unit, 
and that we may number these parts as well as the things 
themselves before they were divided. 

Hence we say one third, two thirds, one fourth, two 
fourths, three fourths, one fifth, two fifths, three fifths, 6z,c. 

These parts of one are called fractions^ or broken nuni' 
hers. They may be expressed by figures as well as whole 
numbers ; but it requires two numbers to express them, one 
to show into how many parts the thing or number is to be 
divided (that is, how large the parts are, and how many it 
takes to make the whole one) ; and the other, to show how 
many of these parts are used. It is evident that these num- 
bers must always be written in such a ncanner, that we may 
know what each of them is intended to represent,/ It is 
agreed to write the numbers one above the other ,^ with a 
ine between them. The number below the line shows into 
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bow many parts the thing or number is divided, and the 
number above the line shows how many of the parts are 
used. Thus f of an orange signifies, that the orange is divid- 
ed into three equal parts, and that two of £he parts or pieces 
are used. -J^ of a yard of cloth, signifies that the yard is sup- 
posed to be divided into five equal parts, and that three of 
these parts are used. The number below the line is called 
the denominajtor^ because it gives the denomination or name 
to the fraction, as halves, thirds, fourths, d&c. and the num- 
ber above the line is called the numerator, because it shows 
how many parts are used. ^ 

We have applied this division to a single thing, but it 
often happens that we have a number of things which we 
consider as a bunch or collection, and of which we wish to 
take parts, as we do of a single thing. In fact it frequently 
happens that one case gives rise to the other, so that both 
kinds of division happen in the same question. 

If a barrel of cider cost 2 dollars^ tohat toiU ^ of a barrel 
cost ? 

To answer this question, it is evident the number two 
must be divided into two equal parts, which is very easily 
done, i of 2 is 1. 

Again, it may be asked^ if a barrel of eider cost 2 doUar^, 
what part of' a barrel will one dollar buy ? 

This question is the reverse of the other. But we have 
just seen that 1 is ^ of 2, and this enables us to answer the 
question. It will buy ^ of a barrel. 

If a yard of cloth cost 3 dollars, what wiU I of a yard 
cost ? What will ^ of a yard cost 1 

If 3 dollars be divided into 3 oqual parts, one of the parts 
will be 1, and two of the parts will be 2. Hence ^ of a 
yard will cost 1 dollar, and f will cost 2 dollars. 

If this question be reversed, and it be asked, what part of 
a yard can be bought for 1 dollar, and what part for 2 dol- 
lars ; the answer will evidently be ^ of a yard for 1 dollar, 
and I for 2 dollars. 

It is easy to see that any number may be divided into as 
many parts as it contains units, and that the numoer of unit? 
used will be so many of the parib of that number. Hence if 
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it be asked, what part of 5, 3 is, we say, f of 5, because 1 is 
} of 5, and 3 is three times as much. 

We can now answer the question proposed above, viz. 
^ How many yards of cloth, at 6 dollars a yard, may be bought 
for 45 dollars ? 

42 dollars will buy 7 yards, and the other 3 dollars will 
buy f of a yard. Ans. 7f yards, which is read 7 yards and 
g- of a yard. 

A man hired a labourer for 15 doUars a month ; at the end 
of the time agreed upon, he paid him 143 dollars. How 
many months did he work f 

Operation. 
143 (15 
Price of 9 months 135 — 

9i*g months. 

- Remainder 8 

The wages of 9 months is 135 dollars, which subtracted 
from 143, leaves 8 dollars. Now 1 dollar will pay for ^j of 
a month, consequently 8 dollars will pay for -fj of a month. 
Ans. 9/j months. 

Note. The nun^ber which remains after division, as 8 in 
this example, is called the remainder. 

At 97 dollars a ton^ how many tons of iron men/ he bought 
for 2467 dollars ? 

Operation. 
2467 (97 

194 

25J* tons. 

527 
485 

Remainder 42 dollars. 

After paying for 25 tons, there are 42 dollars left. 1 dd- 
tar will buy -^ of a ton, and 42 dollars will buy f| of a ton 
How many times is S^ contained in 18364 1 

Optration. 
18364 (324 
1620 



2164 
1944 



56}|^ times 



Remainder 220 
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It is contained 56 times and 220 over. 1 is -j^ of 324, 
and 220 is |f^ of 324. Ans. 56 times and §|f of anothei 
time. 

From the above examples, we deduce the following gene 
lal rule for the remainder : When the division is perjorToed^ 
as far as it can be, if there is a remainder^ in order to havt 
the true quotient , write the remainder over the divisor in the 
form of a fraction, and annex it to the quotient. 

XI. We observed in Art. V. that when the multiplier is 
10, 100, 1000, &c. the multiplication is performed by an- 
nexing the zeros at the right of the multiplicand. In like 
manner when the divisor is 10, 100, 1000, &c. division may 
be performed by cutting off as many placeb from the right of 
the dividend as there are zeros in the divisor. 

^^10 cents a pounds how many pounds of meat may he 
bought for 64 cents ? 

The 6 which stands in tens' place shows how many times 
ten is contained in 60, for 60 signifies 6 tens, and Xhe 4 
shows how many the number is more than 6 tens, therefore 
4 is the remainder. The operation then mav be performed 
thus, 6.4. The answer is 6|-\ pounds. 

A man has 2347 lb, of tobacco, which he wishes to put 
into boxes containing 100 lb, each ; how many boxes will it 
tcdce? 

It is evident that 100 is contained in 2300, 23 times, con- 
sequently it will take 23 boxes, and there will be 47 lbs. 
left, which will fill -f^ of another box. The operation may 
be performed thus, 23.47. Answer 23-;^. 

In general if one figure be cut off from the right, the tens 
will be brought into the units' place, and hundreds into the 
tens' place, &pC. If two figures be cut off, hundreds ar« 
brought into the units' place, and thousands into the tens* 
place, &pC. And if three figures be cut off, thousands are 
brought into the units' place, &c. that is, the numbers will 
be made 10, 100, or 1000 times less than before. 

Hence to divide by 10, 100, 1000, 4*c. cut off frotd the 
right of the dividend as many figures as there are zeros in 
the divisor. The remaining ^figures wiU he the quotient^ and 
the figures cut off wiU he the remmnder, which must b^ tm^* 
ten over the divisor^ and annexed ie the quoitenf. 
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XII. We obse^rved in Art* X, that an j two nnmbers be- 
ing given, it is easy to tell what part of the one the other is. 
Thus: 

WAat pari of 10 yards are 3 yards ? Ans. I is -^ of 10, 
and ^is -^ of ten. 

What part of 237 bcarreb is 82 barrels 1 Am. 1 i$ -A^ 
fif 237, and 82 is -Hj of 237. 

Fractions are properly parts of a unit, but by extension 
the terra fraction is often applied to numbers larger than 
unity. This happens when the numerator is larger than the 
denominator, in which case there are more parts taken than 
are sufficient to make a unit All fractions in which the 
numerator is- equal to the denominator,' as f , |, •}-, -J^, &c. 
are equal to unity ; all in which the numerator is less than 
the denominator are less than unity, and are called proper 
fractions ; all in which th^ numerator is greater than the de- 
nominator, are more than unity, and are called improper 
fractions. Thus |, y, ^^, are improper fractions. 

The process of finding what part of one number another 
number is, is called finding their ratio. 

What is the ratio of 5 bushels to 3 bushels, or of 5 to 3 ? ' 
This is the same as to say, what part of 5 is 3 ! The answer 
is |. The ratio of 5 to 3 is | . 



«5f. 



What part of Sis o ? Answer f . The ratio of Q to & 



What is the ratio of 35 yards to 17 yards. Answer H. 

What is the ratio of 17 to S5? Answer -Jf. 

To find what part of one number another is, make the 
mmber which is called the part {whether it be the larger or 
ftmatler) the numerator of a fraction^ and the other number the 
■denominator. 

Also to find tJie ratio of one number to another, make the 
lumber which is expressed first the denominator^ and the 
Hher the numerator. 

Xril. A gentleman gave \ of a dollar each to 17 poor 
persons ; how many dollars dia it take ? 

It took '/ of a.dollar. Bat | of a dollar make a dollar, 
consequently as man]^ times as 5 is contained in 17, so manf 
dollars it is. 5 is contained 3 times in 17, and 2 ovc;;r 

14 



158 ARITHUETIC. Pari 2. 

That is, y make 3 dollars, and there are f- of another dol- 
lar. Ans. 3} dollars. 

j^ 1 man eonntme -^j of a barrel of flour in a week, how 
man^ harrds will an army of 537 men consume in the sam . 
tiwke f 

m 

They will consame '^. ff of a barrel make a barrel 
therefore as many times as 35 is contained in 537, so manj 
barrels it is. 

537 (35 

35 

15if barrels. Ans. 

187 

175 

12 

35 is contained 15 times in 537 and 12 over, which is ^]f 
of another barrel. 

Nambers like 3)-, I51|, which Contain a whole numbei 
and a fraction, are callea mixed numbers. The above pro- 
cess by which y was changed to 3f-, and ^^ to 15^, ii 
called reducing improper fractions to whole or mixed num- 
bers. 

• Since the denominator always shows how many of th* 
parts make a whole one, it is evident that any improper frac 
tion may be reduced to a whole or mixed number, by the fol 
lowing rule : Divide the numerator by tie denominator, and 
the quotient wiU be the whole number. If there be a re^nainr 
der^ write it over the denominator, and annex it to thfi qu(h 
tient, and it will form the mixed number required. 

XIV. It is sometimes necessary to change a whole or a 
mixed number to an improper fraction. 

A man distributed 3 dollars among some beggars^ giving 
them •)■ of a^doUar apiece; Jutw many received the money? 
That is, in 3 dollars, how many fifths of a dollar 7 

Each dollar was divided equally among 5 persons, conse- 
■quently 3 dollars were given to 15 persons. That is, 3 dol« 
lars are equal to. y of a dollar. 

A man distributed 16^ bushels of wheat among some poor 
persons, giving them \ of a bushel eadi ; hotv many persons 
toerc there ? 



XV. DIVISIOH^- 1» 

This question is the same as the following : 

Jn ]8f bushels f how many \ of a bushel? That is, how 
wumy Iths of a bushel ? ' 

In 1 bushel there are \^ consequently in 18 bushels there 
are 18 times 7 sevenths ; that is, ^f ^, and ^ more make ^f* * 
Answer 129 persons. 

Reduce 28^ to an impr(tper fraction. That is, in 28^{ 
how many ■^, 

Since there are |4 in 1, in 28 there must be 28 times as 

many. 28 times 25 are 700, and 17 more are 717. Ans. 

in 
fi • 

Hence to reduce a whole number to an improper Iraction 
with a given denominator, or a mixed number to an improper 
fraction : multiply the whole number by the denominator^ and 
if it is a mixed number add the numerator of the fraction, 
and write the result over the denominator, 

XV. A man hired 7 labourers for 1 day and gave them 
i of a dollar apiece ; how many dollars did he pay the 
whole? 

If we suppose each doliar to be divided into 5 equal parts, 
it would take 3 parts to pay I man, 6 parts to pay 2 men, 
&c. and 7 times 3 or 21 parts, that is, ^ of a dollar to pay 
the whole. V ^^ ^ dollar are 4} dollars. Ans. 4^ dollars. 

A man bought 13 bushels of grain, at -^ of a dollar a 
bushel ; how many dollars did it come to? 

I of a dollar are 5 shillings. 13 bushels at 5 shillings a 
bushel, would come to 65 shillings, which is 10 dollars and 
5 shillings. 

In the first form, 13 times { of a dollar are Y of a dollar ; 
that is 10| dollars, as before. 

A man found by experience^ that one day with another, 
his horse would consume ^ofa bushel of oats in a day; how 
many bushels would ks consume in 5 weeks or 35 days ? 

If we suppose each bushel to be divided into 37 equal 
parts, he would consume 13 parts each day. Ip 35 days he 
would consume 35 times 13 parts, .which is 455 parts. But 
the parts are 37th8, therefore it is ifif = 12 ^4 bushels. 
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35 
13 

105 
35 

455 

This process is called multiplying a fraction by a whole 
number. 

Multiply tVi% by as. 

The fraction ^^ signifies that 1 is divided into 1372 
equal parts, and that 253 of those parts are used. To mul- 
tiply it by 48, is to take 48 times as many parts, that is, to 
multiply the numerator 253 by 48. 

253 

48 

2024 
1012 



12144 



The product pf 253 by 48 is 12144 ; this written over the 
denominator is VVtV- which being reduced is8f}5l' Ans. 

To multiply a fraction then, is to multiply the number of 
parts used ; hence the rule : multiply the numerator and 
torite the product over the denominator. 

Note. It is generally most convenient, when the numera- 
tor becomes larger than the denominator, to reduce the frac* 
tion to a whole or mixed number. 

It is sometimes necessary to multiply a mixed number. 

Bought 13 tons of iron, at 97^^ dollars a ton ; what did 
it come to ? 

In this example the whole number and the fraction must 
be multiplied separately. 13 times 97 are X261. 13 times 

^4 are Vf i ^^^^ ^o ^' ^^^^ ^^^^^ ^^ ^^^^ makes 1265^4 
dollars. Ans. 
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OpiTiBiiiinu 
14 
13 

14 

1261 182 

1261 + 4}4 = 1265}4 dolk. 
Hence, to multiply a mixed number : muUipfy the whole 
number and thefmction separately ; thenreduce the fraction 
to a whole or mixed number ^ and add it to the product of the 
whole number. 

XVI. We have seen that single things may be divided 
into parts, and that numbers may be divided into as many 
parts as they contain units ; that is, 4 may be divided into 4 
parts, 7 into 7 parts, &c. It now remains to be shown, how 
every number may be divided into any number of equal 
parts. 

Jf 3 yards cf chth cost 12 dollars, what is thai a yard 1 

It is evident that the price of 3 yards must be divided into 
« 3 equal parts, in order to have the price of 1 yard. That is, 
^ of 12 must be found. 

We know by the table of Pythagoras, that 3 times 4 are 
12, therefore \ of 12, or 4 dollars is the price of 1 yard. 

Jf 5 yards of chth cost 45 dollars, what is that a yard ? 

1 yard will cost | of 45 dollars, 5 times 9 are 459 there- 
fore 9 is •} of 45, or the price of 1 yard. 

The two last examples are similar to the first example 
Art. 9. If we take 1 dollar for each yard, it will be, 5 dol- 
lars, then one for each yard again, it will be 5 more, and so- 
on, until the whole is divided. The question, therefore, is 
to see how many times 5 is contained in 4fi, and the result 
will be a number that is contained 5 times Id 45. 5 is con- 
tained 9 times, therefore 9 is contained 5 times in 45. This 
is evident aho from Art. III. When a number^ therefore, is 
to be divided into parts, it is done by division. The number 
to be divided is the dividend, the number of parts the dieisai%^ 
and the quotient is one of the parts* 
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A man owned a share in a hank worth 136 dotlars, and 
sold i of it; how many dollars did he sell it for ? 

136 (2 

Ans. 68 dollars* 

2 is contained 68 limes in 136, therefore 2 times 68 are 
136, consequently 68 is ^ of 136. 

A ticket drew a prize of 2,845 dollars, of which A owned 
\ ; what was his share ? 

2845 (5 

Ans. 569 dollars. 

Since 5 is contained 569 times in 2,845, 5 times 569 are 
equal to 2,845, therefore 569 is j- of 2,845. Division may 
be explained, as taking a part of a number. In the above ex- 
ample I say, i of 28(00) is 5(00) and 3(00) over. Then 
supposing 3 at the left of 4, I say, -J- of 34(0) is 6(0) and 
4(0) over. Then -^ of 45 is 9. Writing all together it 
makes 569, as before. The same explanation will apply 
when the divisor is a large number. 

Bought 43 tons of iron for 4,171 dollars ; how much was 
it a ton 1 

1 ton is -^ part of 43 tons, therefore the price of 1 ton 
will be ^ part of the price of 43 tons. 

4171 (43 
387 - 

97 dollars. 

301 
301 



Two men A and B traded in company and gained 456 
dollars f of which A was to have f and, B f ; what was the 
share of each 7 * 

The name of the fraction shows how to perform this ex- 
ample, f of 456 signifies that 456 must be divided into 8 
equal parts, and 5 of the parts taken. \ of 456 is 57, 5 
times 57 are 285, and 3 tiroes 57 are 171. A's share 285, 
and B's 171 dollars. 
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456 (S 57 

— 3 

67 — 

5 B'a share 171 dollan. 

A*s share 285 dollars. 

A man bought 68 barrels of pork for 1324 doUarSf and 
sold 47 barrels, ai the same rate that he gasee for it How 
much did the 47 barrels come to? . 

To answer this question it is necessary to find the price 
of 1 barrel, and then of 47. 1 barrel costs ^ of 1224 dol- 
lars, and 47 barrels cost ^l of it. ^V ^^ ^^^ is 18. 47 
times are 18 are 846. Ans. 846 dollars. 

To find any fractional part of a number, divide the num- 
ber by the denominator of tJie fraction^ and multiply the quo* 
tient by the numerator. 

A man bought 5 yards of cloth for 28 dollars ; what was 
that a yard? ^ 

I of 25 is 5, and | of 30 is 6. ^ of 28 then must bo be- 
tween 5 and 6. 

Cases of this kind* frequently occur, in which a number 
cannot be divided into exactly the number of parts proposed, 
except by taking fractions. But it may easily be done by 
fractions. 

I of 25 dollars is 5 dollars. It now remains to find ^ of 
3 dollars. Suppose each dollar divided into 5 equal parts, 
and take 1 part from each. That will be 3 parts or ^ of a 
dollar. Ans. 5| dollars, f of a dollar is f of 100 cents, 
which is 60 cents. Ans. $5.60. 

A man had 853 lb. of butter, which he wished to divide 
into 7 equal parts ; how many pounds would there be in each 
part ? 

•f of 847 lb. is 121 lb. Then suppose each of the 6 
remaining pounds to be divided into 7 equal parts, and take 
I part from each ; that will be 6 parts, or f of a pound. 
Ans. 12U. 

853 (7 

121^ Ibr Ans. 



164 ARtTHUETIC. Part Q, 

• 

A man hoeing travelled 4ff days^ found that he hadtraxstU 
led 1800 miles ; how many miles Itad he travelled in a day 
on an average f How many miles would he travel in 53 
days, ai that rate f 

In one day he travelled fy of 1800 miles, and in 53 days 
he would travel {^ of it ^ of 1800 is ^, and 14 over. 
^ of 1 is ^, ^ of 14 is 14 times as mach, that is, ^. In 
one day he travelled 38^ miles* In 53 days he would 
travel S3 times 38^ miles. 



1800 


(47 






38 


53 


141 








53 


14 




38if 


miles in 


1 day. 






390 








114 


212 


376 








190 


53 


14 






+ 


2014 

15JI 


742 



Ans. 2029|4p miles in 53 days. 

Hence to divide a number into parts ; divide it by the 
number of parts required^ and if there be a remainder, make 
it the numerator of a fraction, of which the divisor is the de* 
nominator. 

N. B. This rule is substantially the same as the rule in 
Art. X. 

When one part is found, any number of the parts may be 
found by multiplication. 

It was shown in Art. X. that, in a fraction, the denomina>- 
tor shows into how many parts 1 is supposed to be divided, 
and that the Lumerator shows how many of the parts are used. 
It will appear from the following examples, that the numerator 
is a dividend, and the denominator a divisor, and that the 
fraction expresses a quotient. The denominator shows into 
how many parts the numerator is to be divided. In this man- 
ner division may be expressed without being actually per- 
formed. If the fraction be multiplied or divided, the quo- 
tient will also be multiplied or divided. Hence division may 
be first expressed, and the necessary operations performed on 
the quotient, and the operation of division itself omitted, 
until the last, which is often more convenient. Also, when 
the divisor is larger than the dividend, division may be ex 
pressed, though it cannot be performed. 
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A gentleman wishes to divide 23 barrels of Jhur equdRy 
among St families ; how much must he give them e^iece f 

In this example, the divisor 57 is greater than the divi- 
dend 23. If he had only 1 barrel to divide, he could give 
them only ^y of a barrel apiece ; but since he had 23 bar« 
rels, he can give each 23 times as much, that is, ff of a 
barrel. 

Hence it appears that ^ rightly expresses the quotient of 
23 by 57. 

If it be asked how many times is 57 contained in 23 ? It 
is not contained one time, but || of one time. 

/f 10 lbs, of copper cost 3 dollars^ what is it per lb, 7 

Here 3 must be divided by 10. <^ of 1 is rjVt ^^^ iV ^^ 
3 must be ^^ Ans. ^ of a dollar, that is, 30 cents. 

At 43 dollars per hhd., what would be the price of 25 galls, 
of gin ? 

25 galls, are ff of a hogshead. To find the price of 1 
gallon is to find ^ of 43 dolls., and to find the price of 25 
galls, is to find ll of 43 dolls. ^ of 1 is ^V* s^ of 43 is 43 
times as much, that is, ||. f-J- is 25 times as much as ^^y, 
that b, 25 tiqies ^. 25 times f| are »f J' = 17y\ dolls. 
Ans. 

ijT 5 tons of hay cost 13S dolls, what cost Ztons ? 

3 tons will cost 4 of 138 dolls. This may be done as fol . 
lows. I of 138 is 27|, and 3 times 27|, are 82| dolls. 
Ans. Or, 

Expressing the division, instead of performing it, ^ of 138 
is ^^. I of 138 are 3 times ^\ that is, *-^* == 82| dolls, 
as before. 

Note, i of 138 by the above rule is 27^. But the same 
result will be obtained, if we say, ^ of 138 is »|', for *J» 
are equal to 27-J^. 

The process in this Art. is called multipltfing a whole nun^ 
ber by a fraction. Multiplication strietly speaking is re* 
pealing the number a certain number of times, but by exten 
sion, it is made to apply to this operation. The definition 
of multiplication, in its most extensive sense, is to take one 
number^ as many times as one is contained in another num" 
ber. Therefore if the multiplier be greater than 1, the pro- 
duct will be greater than the multiplicand ; but if the multi- 
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pliei be only a part of 1, the product will be only a part of 
the multiplicand. 

It wiiS obiserved in Art. III. that when two whole numbers 
are to be multiplied together, either of them may be made 
the multiplier, without affecting the result. In the same 
manner, to multiply a whole number by a fraction, is the 
same as to multiply a fraction by a whole number. 

For in the last example bat one, in which 43 was multi- 
plied by 14} ^ &nd 43 were multiplied together, and the 
product written over the denominator 63, thus ^J4*' ^^^ 
same would have been 4bne, if |f had been multiplied by 
43. 

In the last example also, 138 was multiplied by |. The 
result would have been the same if ^ had been multiplied by 
138. 

This may be proved directly. 

It is required to find ff of 43. |4 of 1 is |f , |4 of 43 
must be 43 times as much, that is, 43 times |^, or ^ ^ ' =z 
17^%. So also -I of 1 is -|^, | of 138 must be 138 times as 
much, that is, 138 times |, or 4|* = 82|. 

Hence to multiply ^ fraction by a whole number , or (k v^hole 
number by a fraction ; multiply the whole number and the ftt^• 
merator of the fraction togetJier, and write thckproduct over 
the denominator of the fraction. 

XVII. Jf 3 yards of cloth cost ^ of a dollar, what is that 
a yard ? 

^ are 3 parts. ^ of 3 parts is 1 part. Ans. ^ of a dollar. 

A man divided \^ of a barrel of four equally avwng 4 
families ; how much did he give them apiece 7 

If are 12 parts, J- of 12 parts is 3 parts. Ans. f'y of a 
barrel each. 

This process is dividing a fraction by a whole number. A 
fraction is a certain number of parts. It is evident that any 
number of these parts may be divided into parcels, as well as 
the same number of whole ones. The numerator shows 
how many parts are used ; therefore to divide a fraction, di^ 
vide tJie numerator. 

But it generally happens that the numerator cannot be 
exactly divided by the number, as in the folllowing example. 

A boy wishes to divide ^ of an orange equally between tu» 
other boys ; how much must he give them apiece ? 
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If he had 3 oranges to divide, he might give them 1 apiece, 
and then divide the other into two equal parts, and give one 
part to each, and each would have 1^ orange. Or he might 
cut them all into two equal parts each, which would make 
six parts, and give 3 parts to each, that is,.} =: I|-, as before. 
But according to the question, he has ^ or 3 pieces, conse- 
quently he may give 1 piece to each, and then cut the other 
into two equal parts, and give 1 part to each, then each will 
have I and ^ of •^. But if a thing be cut into four equal 
parts, and then each part into two equal parts, the whole will 
be cut into 8 equal parts or eighths ; consequently ^ of ^ is 
\, Each will have ^ and -{-of an orange. Or he may cut 
each of the three parts into two equal parts, and give ^ of 
each part to each boy, then each will have 3 parts, that is |. 
Therefore } of ^ is |. Ans. f . 

A man divided ^ of a barrel of flour equally between 2 la- 
bourers ; what part of the whole barrel did he give to each ? 

To answer Ihis question it is necessary to find ^ of j. 
If the whole barrel be divided first into 5 equal parts or fifths, 
and then each of these parts into 2 equal part5, the whole 
will be divided into 10 equal parts. Therefore, ^ of ^ is ^. 
He gave them jV of a barrel apiece. 

A man owning \ of a share in a bank^ sold | of his pari ; 
what part of the whole share did he sell ? 

If a share be first divided into 8 equal parts, and then each 
part into 3 equal parts, the whole share will be divided into 
24 equal parts. Therefore -J- of -J- is ^^, and -^ of j- is 7 times 
as' much, that is, ^. Ans. -^ 

Or since i = A, | = H» and ^ of fi = ^. 

In the three last examples the division is performed by 
multiplying the denominator. In general, if the denomina- 
tor of a fraction be multiplied by 2, the unit will be divided 
into twice as many parts, consequently the parts will b^ only 
•ne half as large as before, and if the same number of the 
small parts be taken, as was taken of the large, the value of 
the fraction wil] be one half as much. If the denominator 
be multiplied by three, each part will be divided into three 
parts, and the same number of the parts being taken, the 
fraction will be one third of the value of the first. Finally, 
if the denominator be multiplied by any number, the parts 
will be so many times smaller. Therefore, to divide afrac 
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tionf if the nvmeratcr cannot be divided exactly by the divi 
sor, midtipiy the denominator by the divisor. 

A man divided ^^of a hogshead of tcine into 7 equal part s^ 
in order to put it into 7 vessels ; what part of the whole hogs- 
head did each vessel contain ? 

The answer, according to the above rule, is yf^. The 
propriety of the answer may be seen in this manner. Sup- 
pose each 16th to be divided into 7 equal parts, the parts will 
be 112ths. From each of the -^ take one of the parts, and 
you will have 5 parts, that is -pf^' * 

A man owned -f^ofa ship^s cargo ; but in a gale the cap- 
tain was obliged to throw overboard goods to the amount of 
$ of the whole cargo. What part of tJie loss must this mem 
sustain ? 

It is evident that he must lose ^ of his share, that is, > 

i of yV = j|y, i of yV = t3t» an^ I roust be 4 times as 
much, that is, -y^^. Ans. -^^\ of the whole loss. 

Or it may be said, that since he owned -f^ of the ship, he 
must sustain -^ of the loss, that is, ^ of 1^. yV <>^i = j^a 
^ of I = xf2i ^^^ iV ^s V. times as much, that is, -^\, as 
before. 

This process is multiplying one fraction by another, and is 
similar to multiplying a whole number by a fraction, Art. 
XVI. If the process be examined, it will be found" that the 
denominators were multiplied together for a new de'a^omina- 
tor, and the numerators for a new numerator. In fact lo take 
a fraction of any number, is to divider the number by the de- 
nominator, and to multiply the quotient by the numerator. 
But a fraction is divided by multiplying its denominator, and 
multiplied by multiplying its numerator. We have seen in 
the above example, that when two fractions are to be multi- 
plied, either of them may be made multiplier, without affect- 
ing the result. Therefore, to take a fraction of a fraction, 
that is, to multiply one fraction by another^ multiply the de^ 
nenominators together for a new deJiominator, 'and the nunte* 
rotors for a new numerator. 

If 7 dollars wiU buy 5|- bushels of rye, how much will I 
dollar buy f How mucA ujill 15 dollars buy ? 

1 dollar, will buy \ of 5-J bushels. In order to find -f of it, 
5f must be changed to eighths. 5| = y. \ of V = tI* 
) dollar will buy |} of a bushel. 15 dollars will buy IG 
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times as much. 15 times ||=«// = Ilf|' Ana, llfj 
bushels. . 

If 13 hhls. of beef cost 95| dollars, what vttf 25 bbls. 
cost ? 

1 bbl. wiJl cost -^ of 95|- dollars, and 25 bbls. will cost ^ 
of it. To find this, it is best to multiply first by 25, and then 
divide by 13. For f f of 95J is the same as yV of 25 time« 
95J. 

Operation* 

95i X 25 = 2396 J. 2396f (13 



^^A 



13 

109 
104 

56 
52 

• 4J = V. Ans. 184rV\ dolls. 

In this example I divide 2396>|- by 13. I obtain a quo- 
tirnt 184, and a remainder 4|^, which is equal to y . Then 
\^ divided by 13, gives y^, which I annex to the quotient, 
and the division is completed. 

The examples hitherto employed to illustrate^ the division 
of fractions, have been such as to require the division of the 
fractions into parts. It has been shown (Art XVI.) that 
the division of whole numbers is performed in the same man- 
ner, ^whethfer it be required to divide the number into parts, 
or to find how many times one number is contained in 
another. It, will now. be shown that the same is true with 
regard to fractions. 

At^ dollars a barret, how many barrels •f elder may be 
bought for 8f dollars ? 

The numbers must be reduced to fifths, for the same rea- 
son that they must be reduced to pence, if one of the num- 
bers were given in shillings and pence. 

3= y , and 8f = Y* As many times as */ are contain- 
ed in Y) ^^^^ iSf ^ many times as 15 are contained in 43, so 
many barrels may be bought. 

i^xprressing.the division ^ = 2^|. Ans. 2J-| barrels. 
This result .agrees with the manner explained above. For 
8j was Induced to fiflhs, and the denominator 15 was formed 
by multiplying the denominator 5 by ^he divisor 3. 

15 
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Hots many times is 2 contained in^l 

2 zr: y ; 14 is contained in 5, -^ of one time. The samo 
result may be produced by the other metho<). 

XVIII. We have seen that a fraction may be divided by 
multiplying its denominator, because the parts are made 
smaller. On the contrary, a fraction may be multiplied by 
dividing the denominator, because the parts will be made 
larger. If the denominator be divided by 2, for instance, 
the denominator being rendered only half as large, the unit 
will be divided into only one half as many parts, consequently 
the parts will be twice as large as before. If the denominator 
be divided by 3, the unit will be divided into only one third 
as many parts, consequently the parts will be three times as 
large as before, and if the same number of these parts be 
taken, the value of the fraction will be three times as great, 
jEind so OQ. 

If I lb, of sugar cost i of a dollar , what will 4 lb, cost ? 

If the denominator 8 be divided by 4, the fraction becomes 
i ; that is, the dollar, instead of being divided into 8 parts, 
Is divided into only 2 parts. It is evident that halves are 4 
times as large as eighths, because if each half be divided into 
4 parts, the parts will be eighths. Ans. ^ doll. 

If it be done by multiplying the numerator, the answer is 
f , which is the same as ^, for | = 1, and ^ of | = |. 

If 1 lb. of figs cost ■2\ of a dollar, what will 7 lb. cost ? 

Dividing the denominator by 7, the fraction becomes |, 
Now it is evident that fourths are 7 times as large as twenty- 
eighths, because if fourths be divided into 7 parts, the parts 
will be twentyneighths. Ans. |- dolls. 

Or multiplying the numerator, 7 times -^j is |-J^. But |- 
= TWf siod } == 1^, so that the answers are the same. 

Therefore, to multiply a fraction, divide the denominator, 
when it can be done without a remainder. 

Two w»ys have now bee^ foqnd to multiply fractions, and 
two Wiays to divide them. 

To multiply fraction X^'^ i T%c numerator. Art. 15, 
To divide lOt fraction }^'^\ The denominator. Art, 17^ 

To divide a fraction ) 1 jj ( The numerator, Art, 17. 
7*4 mwitiply a fraction ) q -g ( The denominator, Art, M 
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XIX. We observed a remarkable circurilsCakiice in the 
last article, viz. that | == | and f = fi- This will be feohd 
very important in what fdlows. 

A mem having a cask ofmne, sold I of it atone time^ and 
\ of it at another^ how much had he left f 

I and \ Cannot be added together, because the parts are 
of different values. Their sum must be more than ^^ and 
less than | or 1. If we have dollars and crowns to add to- 
gether, we reduce them both to pence. Let us see if these 
fractions cannot be reduced both to the same denomination. 
Now ^ = I = I = |, &c. And J = f = J, &c. It ap- 
pears, therefore, that they may both be changed to sixths. 
J^.= f and \ 1= I,. which added together make f. He had 
dold f and had ^ left. 

A man sold ^ of a barrel of four at one time, and ^ at 
another y how much did he sell in the whole ? 

Fifths and sevenths are different - parts, but if a thing be 
first divided into 5 equal parts, and then those pai ts each into 
7 equal parts, the parts will be thirty-fifths. Also if the 
thing be divided first into 7 equal parts, and then those parts 
each into 5 equal parts, the parts will be thirty-fifths. 
Therefore^ the parts will be alike. Hut in dividing them 
ihus, I will make ^j, and ^ will make |^, and the two added 
together make 4ti that is, I^^-j-. Ans. l^ barrel. 

When the denominators of two or more fractions are alike, 
they are said to have a common denominator. And the pro- 
cess by which they are made alike, is called reducing them 
to a common denominator. 

In order to reduce pounds to shillings, we muiiiply by 20, 
and to reduce guineas to shillings, we multiply by 28. In 
like manner to reduce two or more fractions to a common 
denominator, it is necessary to find what denomination they 
may be reduced to, and what number the parts of each must 
be multiplied by, to reduce them to that denomination. 

If the denominator of a fraction be multiplied by 2, it is 
the same as if each of the parts were divided into 2 equal 
parts, therefore it will take 2 parts of the latter kind to make 
i of the former. If the denominatoi be multipaed by 3, it is 
the same as if the parts were divided each into 3 equal parts, 
and it will take 3 parts of the latter kind, to make 1 of the 
former. Indeed, whatever number the denominator be mul- 
tiplied by, it is the same as if the parts were each divided 
into so many equal parts, and it will take so many part$ of 
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the litter kind to make 1 of the former. Therefore, to find 
what the parts mast be multiplied by, it is necessary to find 
what the denominator must be multiplied by to produce the 
denominator required. 

The common denominptor then, (which must be found 
first) must be a number of which the denominators of all the 
fractions to be reduced, are factors. We shall always find 
such a number, by multiplying the denominators together. 
Hence if there are only two fractions, the denominators be- 
ing multiplied together for the common denominator, the 
parts of one fraction must be multiplied by the denominator 
of the other. If there be more than two fractions, since by 
multiplying all the denominators together, the denominator 
of each will be multiplied by all the others, the parts in each 
fraction, that is, the numerators must be multiplied by the 
denominators of the other fractions. 

In the above example to reduce 4 and 4 to a common de 
nominator, 7 times 5 are 35 ; 7 is the number by vvhich the 
first denominator 5 must be multiplied to produce 35, and 
consequently the number by which the numerator 3 must be 
multiplied. 5 is the number, by which 7, the second denomi- 
nator, must be multiplied to produce 35, and consequently 
the number by whidi the numerator 4 must be multiplied. 

N. B. It appears from the above reasoning, that if both 
the numerator and denominator of any fraction be multiplied 
by the same number, the value of the fraction will remain 
the same. It will follow also from this, that if both numera- 
tor and denominator can be divided by the same number, 
without a remainder, the value of the fraction will not be 
altered. In fact, if the numerator be divided by any num- 
ber, as 3 for example, it is taking -^ of the number of parts ; 
then if the denominator be divided by 3, these parts will be 
made 3 times as large as before, consequently the value will 
be the same as at first. This enables us frequently, when a 
fraction is expressed with large numbers, to reduce it, and 
express it with much smaller numbers, which often saves a 
great deal of labour in the operations. 

Take for example -If. Dividing the numerator by 5, we 
take } of the parts, then dividing the denominator by 5, the 
parts are made 5 times as large, and the fraction becomes -f , 
the same value as ^}. This is called reducing fractions to 
lower terms. Hence 

To reduce a fraction to lower terms, divide both the »ii//tt« 
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rotor and denominator hyf any ilxmA& tluU toill divide Hhem 
both without a remainder. 

Note. This gives rise to a question, how (o find the divi- 
sors of numbers. These may frequently be found by trial* 
The question will be examined hereafter. 

A man bought 4 pieces of clothe the first contained 2^ 
yards ; the second ^^-^ ; the third 37-^ ; and the fourth 
17j. Hoto many yards in the whole ? 

The fractional parts of these numbers cannot be added to- 
gether until they are reduced to a common denominator. 
But before reducing them to a common denominator, I ob- 
serve that some of them may be reduced to lower terms, 
which will render it much easier to find the common denom- 
inator. In I the numerator and denominator may both be 
divided by 2, and it becomes ^. ^ may be reduced to f , 
and -^j to i. I find also that halves may be reduced to 
fourths, therefore I have only to find the common denomina- 
tor of the three first fractions, and the fourth can^ be reduced 
to the same. 

Multiplying the denominators together 3 X 4 X 5 = 60. 
The common denominator is 60. Now 3 is multiplied by 
4 and by 5 to make CO, therefore, the numerator of | must 
be multiplied by 4 and by 5, or, which is the same thing, by 
'^9, which makes 40, f i= f J^. In ^, the four is multiplied 
by 3 and 5 to make 60, therefore these are the numbers by 
which the numerator 3 must be multiplied. ^ = ^. In the 
fraction ^, the 5 is multiplied by 3 and 4 to make 60, there- 
fore these are the numbers by which the numerator 1 must 
be multiplied. 4 = -J |. | = |^, These results may be veri- 
fied, by taking f , |, and } of 60. It will be seen that -J of 
GO is 20, the product of 4 and 5 ; ^ of 60 is 15, the product 
of 3 and 5 ; and i of 60 is 12, the product of 3 and 4 
Now the numbers may be added as follows : 

23| =:23j = 23Jg '45 

2SJ'5 = 284 = 28f 40 

37^^ = 37i = 37H 12 

17J = 17i& 30 

Ans. 107^ yards. 127 W=2/^- 

I add together the fractions, which make ^^ zr 2^. I 
write the fraction /^, and add the 2 whole oAes with the 
«^hers. 

15 • 
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A man having 2S| barrels of flour, sold 8f barrels ; hour 
^many barrels had he left 7 

The fractions f and | must be reduced to a common de- 
n^Hniuator, before the one can be subtracted from the other. 

I = fi and 4 == ^. Therefore 
23f = 23|4 

Q8 Q15 

But 4f is larger than ^f and cannot be subtracted from it. 
To avoio this cUfiiculty, 1 must be taken from 23 and reduc- 
ed to21ths^ thus, 

2SJ-t = 22 + Hf = 22|4 

8if 



Ans. 14|^ yards. 
14 taken from |4 leaves f ^. Then 8 from 22 leaves 14. 
Ans. 14|^ yards. 

From the above examples it appears that' in order to culd 
or subtract fractions, when they have a common denominator, 
toe must add or subtract their numerators ; and if they have 
not a common denominator, they must first be reduced to a 
common denominator. 

We find also the following rule to reduce them to a com- 
mon denominator : multiply all the denominat ^«'5 together, 
for a common denominator^ and then multiply each numera- 
tor by cdl the denominators except its own, 

XX. This seems a proper place to introduce some con- 
tractions in division. 

If 24 barrels of flour cost 192 dollars, what is that a 
barrel ? 

This example may be performed by short division. First 
find the price of 6 barrels, and then of 1 barrel ; G barrels 
will cost J of the pri6e of 24 barrels. 

192 (4 

Price of 6 bar. 48 (6 

Price of 1 bar. 8 dolls. Ans. 

Jf 56 pieces of cloth cost $7580.72, what is it a piece f 

First find the price of 7, or of 8 pieces, and then of 1 
piece 7 pieces will cost | of the price of 56 pieces. 
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7580.72 (8 

Price of 7 pieces 947.59 (7 

Price of 1 piece $135.37 Ans. 

Divide $24674 equally among G3 men. How, much wiU 
each have ? 

First find the share of 7 or 9 men, and then of 1 man. 
The share of 7 men will be ^ of the whole. The share of 9 
men will be 4^ of the whole. 

24674 (9 

Share of 7 men 2741f (7 

Share of 1 man $391|^ Ans. 

24674 (7 

Share of 9 men 3524 f (0 

Share of I man $39If^ Ans. 

In the first case I divide by 9, and then by 7. In dividing by 
7 there is a remainder of 4|^, which is y ; this divided by 7 
gives 1^. In the second case, I divide by 7 and then by 9. 
In dividing by 9 there is a remainder of 5f, which is Y ; 
this divided by 9 gives f^ as before. 

Divide 75345 dollars equally among 1800 men^ how much 
wiU each have 7 

First find the share of 18 men, which will be yj^^ part of the 
whole, yjy part is found by cutting off the two right hand 
figures and making them tlie numerator of a fraction, thus 
753,V.. 

Share of 18 men $753yVB (18 

72 — 

— $41||.^j Ans. share of 1 man. 

33 
18 

ISyV^ = VW 5 ^^"s divided by 18 isi4H- 
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It niaj be done as follows ; 

Share of 18 men 753^^ (^ 

Share of 3 men 125 j^f (3 ^ 

Share of 1 man $4m^f Ans. 

In the last case I find the share of 3 men, and then of 1 
man. In dividing by 6 there is a remainder 2^0%, which is 
f f I-, this divided by 6 gives a fraction f^f . In dividing by 
3 iSiere iS a remainder 2|^, which is equal to VV/» this di' 
vided by 3 gives a fraction |{44> ^"^ ^^^ answer is $4I|f ^| 
each. 

From these examples we derive the following rule : When 
tJte divisor is a compound number^ separate the divisor into 
two or more factors f afid divide the dividend by one factor of 
the divisor, and that quotient by anot/ier, and so on, until 
you have divided by tite whoky and the last quotient will be 
the qtiotient required. 

When there are zeros at the right of the divisor, you may 
cut them off, and as many figures from the right of the divi- 
dend, making the figures so cut off the numerator of a frac- 
tion, and I with the zeros cut off, will be the denominator ; 
then divide by the remaining figures of the divisor. 

XXI. In Art. XIX, it was observed, that if both the nu* 
merator and denominator of a fraction can be' divided by the 
same number, without a remainder, it may be done, and the 
value of the fraction will remain the same. This gives rise 
to a question, how to find the divisors of numbers. 

It is evident that if one number contain another a certain 
number of times, twice that number will contain the other 
twice as many times ; three times that number will contain 
the other thrice as many times, &c. that if one number is 
divisible by another, that number taken any number of 
times will be divisible by it also. 

10 (and consequently any number of tens) is divisible by 
2, 5, and 10 ; therefore if the right hand figure of any num- 
ber is zero, the number may be divided by either 2, 6, or 10. 
If the right hand figure is divisible by 2, the number may be 
divided by 2. If the right hand figure is 5, the number may 
be divided by 5. 

100 (and consequently any number of hundreds) is divisi- 
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ble by 4 ; Uierefore if the two right hand figttros takeu to* 
gether i^re divisible by 4, the number may be divided by 4. 

200 is divisible by 8 ; therefore if the hundreds are even, 
and the two right hand figures are divisible by 8, tlie number 
may be divided by 8. But if the hundreds are odd, it will be 
necessary to try the three right hand figure& lOioO, being 
even hundreds, is divisible by 8. 

To find if a number is divisible by 3 or 9, add together all 
the figures of the number, as if they were units, and if the 
sum is divisible by 8 or i), the number may be divided by 3 
or 9. 

The number 387 is divisible by 3 or 9, because 34-8 
-j- "^ = 18, which is divisible by both 3 or 9. 

The proof of the above rule is as follows : 10 = 9 + 1 ; 
20 = 2x9 + 2; 30 = 3x9 + 3; 52 = 5x9 + 5 + 
2; 100 = 99+1; 200=2x99 + 2; 387 = 3x99 + 
3 + 8x9+8 + 7 = 3x99 + 8x9 + 3 + 8 + 7. 
That is, in all cases, if a number of tens be divided by 9, the 
remainder will be equal to the number of tens ; and if a 
number of hundreds be divided by 9, the remainder will 
always be equal to the number of hundreds. The same is 
true of thousands and higher numbers. Therefore, if the 
tens, hundreds, thousands, &/C. of any number be divided 
separately by 9, the remainders will be the figures of that 
number, as in the above example 387. Now if the sum of 
these remainders be divisible by 9, the whole number must 
be bO. But as far as the number may be divided by 9, it 
may be divided by 3 ; therefore, if the sum of the remain- 
ders, after dividing by 9, that is, the sum of the figures are 
divisible by 3, the whole number will be divisible by 3. 

The numbers 015, 1.5(), :i846, 285?2 are divisible by 3, 
Ijecause the sum of the figures in the first is 12, in the sec- 
ond 12, in the third 21, and in the fourth 24. 

The numbers 216, 378, 6453, and 804672 are divisible 
by 9, because the sum of the figures in the first is 9, in the 
second IS, in the third 18, and in the fourth 27. 

When a number is divisible by both 2 and 3, it is divisible 
by their product 6. If it is divisible by 4 and 3 or 5 and 3, 
it is divisible by their products 12 and 1.5. In fine, when a 
number is divisible by any two or more numbers, it is divisi- 
ble by their product. 

N. B. To know if a number is divisible by 7, 1 1 , 23, &c. 
It must be found by trial. 
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When two or more numbers can be divided by the same 
number without a remainder, that number is called their 
common divisor, and the greatest number which will divide 
them so, is called their greatest common divisor. When two 
or more numbers have several common divisors, it is evident 
that the greatest common divisor will be the product of them 
all. 

In order to reduce a fraction to the lowest terms possible, 
it is necessary to divide the numerator and denominator by 
all their common divisors, or by their greatest common divi 
sor at first. 

Reduce ^^| to its lowest terms. 

I observe in the first place that both numerator and de^ 
nominator are divisible by 9, because the sum of the figures 
in each is 9.' I observe also, that both are divisible by 2) 
because the right hand figure of each is so ; therefore they 
are both divisible by 18. But it is most convenient to divide 
by tliem separately. 

3 42 W r^ V'- T"?' 

7 and 19 have no common divisor, therefore jj cannot be 
reduced to lower terms. 

The greatest common divisor cannot always be found by 
the above method. It will therefore be useful to find a rule 
by which it may always be discovered. 

Let us take the same numbers 126 and 342. 

126 is a number of even Ihs, and 34*2 is a number of even 
18s; therefore if 126 be subtracted from 342, the remainder 
216 must be a number of even I8s. And if 126 be sub- 
tracted from 216, the remainder 90 must be a number of 
even 18s* Now V cannot subtract 126 from 90, but since 00 
is a number of even ISs, if I subtract it from 126, tiie re- 
mainder 36 must be a number of even 18s. Now if 36 b6 
subtracted from 90, the remainder 54 must be a number of 
even 18s. Subtracting 36 from 54, the remainder is 18. 
Thus by subtracting one number from the other, a smaller 
number was obtained every time, which was always a num- 
ber of even 18s, until at last J came to 18 itself. If 18 be 
subtracted twice from 36 there will be no remainder. It is 
easy to see, that whatever be the common divisor, since each 
number is a certain number of times the common divisor, if 
one be subtracted from the other, the remainder will be a 
certain number of times the common divisor, thai is, it will 
have the same divisor as the numbers themselves. And eveny 
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Ximc the subtraction is made, a new number, smaller than 
the last, is obtained, which has the same divisor ; and at 
length the remainder must be the common divisor itself; 
and if this be subtracted from the last smaller number a9 
many times as it can be, there will be no remainder. Bjr 
this it may be known when the common divisor is found. 
It is the number which being subtracted leaves no remainder. 
When one number is considerably larger than the other, 
division may be substituted for subtraction. The remainders 
only are to be noticed, no regard is to be paid to the quo- 
tient. 

Reduce the fraction J j^J to its lowest terms* . 

Subtracting 330 from 462, there remains 13^. 132 may 
be subtracted twice, or which is the same thing, is contained 
twice in 330, and there is 66 remainder. b6 may be sub- 
tracted twice from 132, or it is contained twice in 132, and 
leaves no remainder ; 66 therefore is the greatest common 
divisor. Dividing both numerator and denominator by 66, 
khe fraction is reduced to ^. 

Operation. 
462 (330 330 {m — ^ 

330 

1 462 

330 (132 

264 

2 

132(66 
132 — 

2 

• • • 

From the above «xamples is derived the fi)llowing general 
rule, to find the greatest common divisor of two numbers : 
Divide the greater hy the less, and if there is no remainder, 
that number is itself the divisor required ; hut if there is a 
remainder^ divide the divisor hy the remainder^ and then di" 
ride the last divisor by that remainder , and so on^ until there 
is no remainder, and the last divisor is the divisor required. 

If there he more than tteo numbers of tohieh the greatest 
common divisor is to be found ; fnd the greatest common di^ 
visor of two of them, and then take that common divisor and 
0ne of the. other numhers^ and find their greatest eommtm di^ 
m$or jood ^ 09 
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Reduce tJic fraction -X to its lowest terpis. 
17 (9 . 
9 - 
-^ 1 
9 (8 1 is the greatest common divisor in 

8 - this example. Therefore the fraction 

— 1 cannot be reduced. 

1(1 
1 - 

- I 



XXII. The method for finding the common denomina- 
tor, given in Art. XIX. though always certain, is not always 
the best ; for it frequently happens that they may be reduced 
to a common denominator, much smaller than the one obtain- 
ed by that rule. 

Reduce J- and \to a common denominator. 

According to the rule in Art. XIX., the common denomi- 
nator will be 54, and |- = 4^ and |- z= ^. 

It was ob^rved Art. XIX., that the common denominator 
may be any number, of which all the denominators are fac- 
tors. 6 and 9 are both factors of 18, therefore they may be 
both reduced to 18lhs.|. z= ||-, and ^ = -f\. 

When the fractions consist of small numbers, the least 
denominator to which the fractions can be reduced, may be 
easily discovered by trial ; but when they are large it is more 
difficult. It will, therefore, be useful to find a rule for it. 

Any number, which is composed of two or more factors, 
is called a multiple of any one of those factors. Thus IS is 
a multiple of 2, or of 3, or of G, or of 9. It is also a com^ 
mon multiple of th^-^e numbers, that is, it may be produced 
by multiplying either of them by some number. The least 
common midtiplc of two or more numbers, is the least num- 
ber of which they are all factors. 54 is a common multiple 
of G and 9, but their least common multiple is 18. 

The least common denominator of cwo 01 niuie Iractious 
will be the least common multiple of all the denominators ; 
the fractions being previously reduced to their lowest terms. 

Oi)e number will always bo a multiple of another, when 
the former contains all the factors of the latter. 6 = 2 X 31 
and 9 = 3 X 3, and 18 = 2 X 3 X 3. 18 contains the fac- 
tors 3 and 3 of 6 and 3 ind 3 of 9 54 :=^ 2 X ^ X 3 X 3 
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54, which is prodnced by multiplying 6 and 9, contains all 
these factors, and one of them, viz. 3, repeated. The rea- 
son why 3 is repeated is because it is a factor of both 6 and 
9. By reason of this repetition, a number is produced 3 
times as large as is necessary for the common multiple. 

When the least common multiple of two or more numbers 
is to be found, if two or more of them have a common fac- 
tor, it may be left out of all but one, because it will be suffi- 
cient that it enters once into the product. 

These factors will enter once into the product, and only 
once, if all the numbers which have common factors be divid- 
ed by those factors ; atid then the undivided numbers, and 
these quotients be multiplied together , and the product mul- 
tiplied by the common factors. 

If any of the quotients be found to have a common factor 
ufith either of the numbers, or with each other, they may be 
divided by that also. 

Reduce |, f, f, and |, to the least comfoon denominator. 

The least common denominator will be the least commoB 
multiple of 4, 9, 6, and 5. 

Divide 4 and 6 by 2, the quotients are 2 and 3. Then 
divide 3 and 9 by 3, the quotients are 1 and 3. Then mul- 
ti]^) ng these quotients, and the undivided number 5, we 
have 2xlX3x5±:30. Then multiplying 30 by the 
two common factors 2 and 3, we have 30 X 2 X 3= 180, 
which is to be the common denominator. 

Now to find how many 180ths each fraction is, take |, f, 
J^, ^d I of 180. Or observe the factors of which 180 was 
made up in the multiplication above. Thus 2 X 1 X 3 X 
5x2x3= 180. Theli multiply the numerator of each 
fraction by the numbers by which the factors of its denomi- 
nator were multiirfied. 

The factors 2 and 2 of the deLominator of the first frac- 
tion, were multiplied by 1, 3, 3, and 5. The factors 3 and 
3, of the second, were multiplied by 2, 1, 5, and 2« The 
fiictors 2 and 3, of the third, were multiplied by 2. 1, 3, 5 ; 
and 5, the denominator of the fourth, was multiplied by 2, 
2, 1, 3, and 3. 

XXIII. If a horse will eal \ of a ^Atshel of oats m n 
day, how long will 12 bushels last him ? 

In this question it is required to find how many times i 

16 
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of a bofihel is contained in 12 bushels. In 12 there are y, 
therefore 12 bashels will last 36 fltys. 

AH of a dollar a husktlt how many bushds of com may 
he bought for 15 dollars ? 

First find how many bushels might be bought at | of a 
dollar a bushel. It is evident, that each dollar would buy 5 
bushels ; therefore 15 dollars would buy 15 times 5, that is, 
75 bushels. But since it is f instead of | of a dollar a 
bushel, it will buy only ^ as much, that is, 25 buriiels* 

This question is to find how m%ny times | of a dollar, are 
contained in 15 dollars. It is evident, that 15 mustbercduo- 
ed to 5ths, and then divided by 3. 

15 
5 

75 (3 

25 bushels. 
The above question is on the same principle as the fol 
loimg. 

How much com, at 5 shillitigs a hmheJ, may be bought for 
23 dollars t 

The dollars in this example must be reduced to shillings, 
before we can find how many times 5 shillings are contain- 
ed in them ; that is, they must be reduced to 6ths, before we 
can find how many times ^ are contained in them. 

.23 
6 

138 (5 

Ans. 27 J bushels. 
2S = i|-^ and ^ are contained 27^ times in ^|'. 
J^ 7| yds. of cloth willmake 1 sidt of dathes^ how many 
suits will 48 yards make f 

If (he question was given in yards and quarters, it is evi 
dent both numbers must be reduced to quarters. In tkit 
mstanco then, they must be reduced to Sths. 

7^ =: V and 48 = H* 
^ (59 

— a- Off suits. Ans. 
!?0 
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In the three last examples, the purpose is to find how 
iflany times a fraction is contained in a whole number. This 
is dividing a whole number by a fraction, for which we find 
the foUoiring^rule : Reduce the dividend to the same denomi" 
nation as the divisor, and then divide hy the numerator of 
the fraction, 

Nate. If the divisor is a mixed number, it must be re 
duced to an improper fraction. 

N. B. The above rule amounts to this ; multiply the div' 
idend by the denominator of the divisor^ and then divide tt 
hy the numerator. 

At \ of a dollar a bushel, how many bushels of potatoes 
may be boughifor ^of a dollar. 

\ is contained in f as man^ times as 1 is contained in 3. 
Ani^ 3 bushels. 

If -^ of a ton of hay will keep a horse 1 months how 
many horses will -^ of a ton keep the same time ? 

^ are contained in j% as many times as 3 are contained 
in 9. Ans. 3 horses. 

. At ^ of a dollar a pound, how many pounds of Jigs may 
be bought for i of a dollar ? 

5ths and 4ths are different denominations ; before one can 
be divided by the other, they must be reduced to the same 
denomination ; that is, reduced to a common denominator. 

^ = 3^ and 1^1^. 3^ are contained in ^ as many 
times as 4 are contained in 15. Ans. 3} lb. 

At 7^ dolls, a yard, how many yards of cloth n^y be 
bought for 57| dollars ? 

7i = V knd 57| = *| • . 5ths and 8ths are different de 
nominations ; they must, therefore, be reduced to a common 
denominator. 

?j? = ^ and *|i = «JJ^ 

2128 — , 

7i^ yards. 

177 
From the above examples we deduce the following rule, 
for dividing one fraction by another : 

If the fractions are of the smne denomination, divide this 
numerator of the dividend by the numerator of the divisor* 

Jiff' the fractions are of different denominations, they must 
first be reduced to a common dcMwi^'^or. 
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If eithct or both of the numbers are mixed numbers, they 
must first be reduced to improper fractions. 

Note. As the commorf denominator itself is not used m 
the operation, it is not necessary actually to find i^ but only 
to multiply the numerators by the proper numbers to reduce 
them. By examining the above examples, it will be found 
that this purpose is effected, bf multiphjing the numerator 
if the dividend by the denomindtor of the divisor, and the 
denominator of the dividend by the numerator of the divisor. 
Thus in the third example ; multiplying the numerator of \ 
by 5 and the denominator by J, it becomes Vi which reduc- 
ed is 3^ pounds as before. 

XXIV. A owned \ of a ticket, which drew a prize. A's share 
of the money was 567 dollars. What was the whole prize ? 

f of a number make the whole number. Therefore the 
whole prize was 5 times A's share. 

567 



Ans. 28% dollars. 
A man bought ^ of a ton of iron for 13f dollars ; what 

was it a ton 1 
t makQ the whole, therefore the whole ton cost 7 times 13f . 

7 

Ans. 95| dolls. 
A man bought -/^ of a ton of iron for 40 dollars ; what 

was it a ton? 

/» are 5 times as much as ■^. If ^ cost 40 dollars, ^ 
must cost I of 40. J of 40 is 8, and 8 is -j^ of 96. Ans. 

96Hollars. 

A man bought ^ of a ton of hay for 17 dollars ; what 

was it a ton ? 

I are 3 times as much as |. Since i cost 17 dollars, | 
must cost ^ of 17, and | must cost f of 17, 

17 (3 or multiplying first by 17 
the denominator 5 

51 — 

5 85(3 

Ans. 28} dolls. ^i ^^"'- 
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If 4| Jirhins of hOter emt 33 doUmfS, what is that a fir 

4f = V* ^'yx%\, we must find what \ costs. \ is ^V P^^ 
of V> therefore \ will cost -^ of 33 dollars, and \ will cost 
A of 33 dollars. 

33 
• 5 

165 (22 
154 — 

— 7|i = 7i dollars 
U 

The six last examples are evidently of the same kind. In 
all of them a part or several parts of a number were given to 
find the whole number. They are exactly the reverse of the 
examples in Art XVI. If we examine them still farther, 
we shall find them to be division. In the last example, if 4 
firkins instead of 4| had been given, it would evidently be 
division ; as it is, the principle is the same. It is therefore 
dividing a whole number by a fraction ; the general rule is,^ 
to find the value of one part, and then of the whole* To 
find the value of one part, divide the dividend by the ittcme- 
rator of the divisor ; and then to find the whole . number, 
multiply the part by the denominator. 

Or, according to the two last examples, multiply the divi' 
dend by the denominator of the divisor, and divide by the 
numerator, 

N. B. This last rule is the same as that in Art XXIIL 
This also shows this operation to be division* 

Note. W the divisor is a mtxed number ^ reduce it to an 
mproper fraetunu 

If \ of a yard of doth cost ^ of a dollar ^ what wiil a 
yard cost t 

It is evident that the whole yard wiH cost 5 times f , which 
IS V = 2f dollars. 

J^ 7 of a yard^ef doth cost \of a doUar^ what is thai a 
vardf 

If 4 cost f , I must cost i of I ; 4^ off is /^ ; ^^ Miig 
f , 7 times ^ or || = IH ^Uvs must be the pnce of a 

rard. 

16 • 
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If 3f barrels of flour cost 23f dollars ^ what is thai a 
barrel ? 

3f = V ancl23f = »f3. if 39 ^f ^ barrel cost *f.» of 
A dollar, I of a barrel will cost 5V ^^ 'y^' A ©^ 'f ^ »s 
^J|. ^^ being | of the price of 1 barrel, 8 times \^^ will 
be the price of a barrel. 8 times ^ = y^Y = ^/^ dol- 
lars. Ans. 65^ dollars per b^irreL * 

The three last examples are of the same kind as those 
which precede them ; the only difference is, that in these, 
the part which is given, or the dividend, is a fraction or 
mixed number. 

In this case the dividend, if a mixed number, must be re- 
duced to an improper fraction ; then in order to divide the 
dividend by the numerator of the divisor, it will generally be 
necessary to multiply the denominator of the dividend by 
the numerator of the divisor. 

From this article and the preceding, we derive the follow- 
ing general rule, to divide by a fraction, whether the di- 
vidend be a whole number or not : Multiply the dividend by 
the denominator of the divisor ^ aiid divide the product by the 
numerator. If the divisor is a mixed number^ it must be 
changed to an improper fraction. 



DECIMAL FRACTIONS. 

XXV. We have seen that the nine digits may be made 
to express different values, by putting them in different 
places, and that any ifombrr, however large, may be ex- 
pressed by them. We shall now see how they may be made 
to express numbers le^s than unity, (that is, fractions,) in the 
same manner as they do those larger than unity. 

Suppose the unit to be divided into ten equal parts. 
These are called tenths, and ten of them make l,in the 
same manner as ten units make I ten, and as ten tais make 
1 hundred, &c. In the common way, 3 tenths is written 
^» and 47 and 3 tenths is written 47-^. Now if we assign 
a place for tenths, as we do for units, tens, &c. it is evident 
that they may be written without the ^DominatOTf and they 
will be always understood as teriths. It is agreed to writ* 
tenths at the right hand of the imits, separated from them 
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a pcHnt (.). Hitfaerlo we have been aecustomed to consider 
the right hand figure as expressing units ; we still consider 
units as the starting point, and must therefore make a mark, 
in order to show which we intend for units. Thus 47^^^. 
47 signifies 4 tens and 7 units ; then if we wish to' write ^^j 
we make a point at the right of 7, and then write 3, thus, 
47.3. This is read forty-seven and three tenths. 

Again, suppose each tenth to be divided into ten equal 
parts : the whole unit will then be divided kfto one hundred 
equal parts. But they were made by^|fiding tenths into 
ten equal parts, therefore ten hundreffiis wUl make one 
tenth. Hundredths then may with propriety be written at 
the right of tenths, but there is no need of a mark to distin- 
guish these, for the place of units being the starting point, 
when that is known, all the others may be easily knov/n. 

7j^ is written 7.04. 83.57 is read 83 and /^ and jj^, 
or since -f^ = y*^ we may read it 83/^, which is a shorter 
expression. 

Again, suppose each hundredth to be divided into ten 
equal parts ; these will be thousandths. And since ten of 
the thousandths make one hundredth, these may with pro- 
priety occupy the place at the right of the hundredths, or the 
third place from the units. 

It is easy to see that this division may be carried as far as 
we please. The figures in each place at the right, signify- 
ing parts 1 tenth part as large as those in the one at the left 
of it. 

Beginning at the place of units and proceeding towards 
the left, the value of the places increases in a tenfold propor- 
tion, and towards the right it diminishes in a tenfold pro* 
portion. 

Fractions of this kind may be written in this manner, when 
there are no whole numbers to be written with them. -A . 
for example may be written 0.4, or simply .4. ^^ may be 
written 0.03 or .03. ^-^ may be written .87. The point 
always shows where the decimals begin. Since the value of 
a figure depends entirely upon the place in whfch it is writ- 
ten, great care must be taken to put every one in its proper 
place. 

Fractions written in this way are called decimal fractions, 
fromi the Latin word decern, which signifies ten, because they 
increase and diminish in a tenfold proportion. 

It is important to remark that tV = rW = t^AV = tV/A* 
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&c. and thatyiiy =: rf^=T*?*T Ac. and T/TT^zr-nJ^.con- 
sequently tV+ ^Jt + ttAht + n^rir = iWA =0.3572. 
Any other nambers may be expressed in the same manner. 
From this it appears that any decimal may be reduced to a 
lower denomination, simply by annexing zeros. Also any 
number of decimal figures may be read together as whole 
numbers, giving the name of the lowest denomination to the 
whole. 

Thus 0.38752 is actually j\ + jU + r/inr + izhif + 
iv^Wt' ^^^ i^ °^^y ^^^ ^ '^^^ together iVvWir* thirty-eight 
thousand, seven hundred and fifty-two hundred-thousandths. 
Any whole number may be reduced to tenths, hundredths, 
&c. by annexing zeros. 27 is 270 tenths, 2700 hundredths, 
&<c. consequently 27.35 may be read two thousand, seven 
hundred and thirty-five hundredths, VirV* ^° ^'^® mannei 
any whole number and decimal may be read together, giving 
it the name of the lowest denomination. It is evident that a 
zero at the right of decimals does not alter the value, but a 
zero at the leil diminishes the value tenfold. 

It is evident that any decimal may be changed to a com- 
mon fractiop, by writing the denominator, which is always 
understood, under the fraction. Thus .75 may be written 
f^jf, then reducing it to its lowest terms it becomes ^. The 
denominator will dways be 1, with as many zeros as there 
are decimal places, that is, one zero for tenths, two for 
hundredths &c. ' • 



* « 



The followiog table exhibits the pUcea with their names 
as far as ten-miUionths, together with some examples. 



■3 A 

n 



6 and 7 tenths 

44 and 3 hundredths 

50 and b4 hundredths 



J±\ 



tBH 



, 6 .7 . 



4 4 .0 3 . . 

50ft^ . . 5 .6 4 . . 
343 and 87 thousandths 243^ . 2 4 3 .0 8 7 . 
9247 and 304 thousandths 

9a47^ft*r 9 2 4 7 .3 4 . 
43 and 7 ten-thousandths 

42r^5ir7 ■ ■ 4 2 ^ l 
3 and 904 ten-thousandths 



9 tenths 

3 thousandths 

29 hundredths 

8 hundred-thousandths 

67 millionths 

3064 ten-milllonths 



1% 



J)0 3 . . . . 

.2 9 

.00008 . . 
.000067. 
.0003064 



In Federal money the parts of a dollar are adapted to the 
decimal division of the unit. The dollar being the unit, 
dimes are tenths, cents are hundredths, and mills are thou- 
sandths. 

For example, 25 duilars, S dimes, 3 cents, 7 mills, are 
written $33,837, that Is, 25^ii^ dollars. 



XXVI. A toon purchased a cord of wood for 7 doUart, 
3 dimts, 7 cents, 5 miUs, that is, $7,375 ; a gallon ofmolat- 
sts far $0.43 ; 1 ffi. o/ co^ee for $0.37 \ a Jirldn of bttt- 
Ur for $8 ; a gaSon of brandy for «0.875 ; md 4 tggs 
for $0.03. HoK much did they all tome to ' 

It b easy to see that dollars must be added to doUarH. 
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dimes to dimes, cents to cents, and mills to mills. They 
may be written down thus : 

$7,375 

0.430 

0.270 

8.000 

0.875 

0.030 



^^. $16,980 



A man bought ^f^barrtk of fiourjm one time, B^VV ^^^' 
rels at another, -^^ barrel at a third, and 15yV^ at a 
fourth* How many barrels did he buy in the whole t. 

These may be written without the denominatovdp as fol 
lows : 3.3 barrels, 8.63 barrels, .873 barrel, 15.784 barrels 
It is evident that units must be added to units, tenths ta 
tenths, &.C. For this it may be convenient to write them 
down so that units may stand under units, tenths under tenths, 
&c. as follows : 

3.3 
8.63 

.873 . 
15.784 



Ans. 28.587 barrels. That is, 28^% barrels. 

1 say 3 (thousandths) and 4 (thousandths) are 7 (thou- 
sandths,) which I write in the thousandths* place. Then 3 
(hundredths^ and 7 (hundredths) are 10 (hundredths) and 8 
(hundredths) are 18 (hundredtns,) that is, 1 tenth and 8 
hundredths. I reserve the 1 tenth and write the 8 hun- 
dredths in the hundredths' place. Then 1 tenth (which was 
reserved) and 3 tenths are 4 tenths, and 6 are 10, and 8 are 
18, and 7 are 25 (tenths,) which are 2 whole ones and 5 
tenths. I reserve the 2 and write the 5 tenths in the tenths* 
place. Then 2 (which were reserved) ^nd 3 are 5, and 8 
are 13, and 5 are 18, which is 1 ten and 8. I write the 8 
and carry the 1 ten to the 1 ten, which makes 2 tens. The 
answer is 28.587 barrels. 

^ It appears that addition of dedmah is performed in pre- 
cisely the same manner as addition rf Ufhole numbers. 
Care must be taken to add units to units, tenths to tenths, 4"^ 
To prevent mistakes it will generally be most eonveniai$ to 
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write them, so that tmits may stand under units, tenths under 
tenths, 4'c. 

It is plain that the operations on deeimal fractions are as 
easy as those on whole nnmbers, bat fractions of this kind do 
not often occur. We shall now see that common fractions 
may.be changed to decimals. 

A merchant bought % pieces of cloth ; the first containing 
144 yards, the second 37|^ the third 4^, the fourth 17^, the 
fifth Id^, and the sixth 42^. How njgg^ i^ards in the 
whole? 

14i 
• 371 

■42^ 

To add these fractions together in the common way, they 
must be reduced to a common denominator. But instead of 
reducing them to a common denominator in the usual way, 
we may reduce them to decimals, which is in fact reducing 
them to a common denominator ; but the denominator is of 
a peculiar kind. 

^ = ^, } = jV i cannot be changed to tenths, but it 
may be changed to hundredths. ^ = /^, | = ^jf^, f can- 
not be changed to hundredths, but it may be changed to 
thousandths, f = rfiu* ii ^^J ^ reduced to hundredths. 

Writmg the fractions now without their denominators m* 
the form of decimals, they become 

14.5 
37.6 
4.25 
17.75 
19.375 
42.65 



Ans. 136.125 yards or 136|V'iAr = ^^6} J^^ 
Common fractions cannot always be changed to decimds 

so easily as those in the above example, but since there will 

be frequent occasion to change them, it is necessary ta ind 

a principle, by which it may always be done. 

A num divided 5 bushels of wheat equally among 8 jper- 

tans ; how much did he give them apiece ? 
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He gave thcin f ot a bushel apiece, expressed in the iotm 
of common fractions ; but it is proposed to express it in de- 
cunals. 

1 first suppose each bushel to be divided into 10 equal 
parts or tenths. The five bushels make f ^. I perceive that 
I cajnnot divide f J into exactly 8 parts, therefore I suppose 
each of these parts to be divided into 10 equal parts ; these 
parts will be hundredths. 5 = f ^ J. But 600 cannot be di- 
vided by 8 ex^l^. therefore I suppose these parts to be 
divided again ii^Hmparts each. These parts will be thou- 
sandths. 5 = fHI^F 5000 may be divided by 8 exactly, \ 
of HU is rVife* o^»25. Ans. .625 Uf a bushel each. 

Instead of trying until I find a number that may be ex- 
actly divided, I can perform the work as I make the trials. 
Tor instance, I say 5 bushels are equal to f§^ of a bAhel. \ 
of [g is -,^^, and there are y^, left to be divided into 8 parts. 
I ll:(iii suppose these 2 tenths to be divided into ten equal 
parts c!ich. They will make 20 parts, and the parts are 
hundredths. -J- of j^.Oy ^^® \\tSt ^^^ there are yj^ left to be 
divided into 8 parts. I suppose these 4 hundredths to be 
divided into 10 parts each. They will make 40 parts, and 
the parts will be thousandths. A of j^^ is y/^^. Bringing 
the parts y\, y|^, and y/^ together, they make ^-^-^-^or .625 
of a bushel each, as before. 

The operation may be performed as follows : 

'50(8 

48 

.625 

20 

16 

40 

40 



1 write the 5 as a dividend and the 8 as a divisor. Then 
I multiply 5 by 10, (that is, I annex a zero) in order to re- 
duce the 5 to tenths. Then \ of 60 is 6, which I write in 
the quotient and place a point before it, liecause it is tenths. 
There is 2 remainder. I multiply the 2 by 10, in order to 
reduce it to hundredths. \ of 20 is 2, and there is 4 re- 
mainder. I multiply the 4 by 10, in order .to reduce it to 
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tbousaniiths* f (tf 40 is 5. The isinswcr is .6Q& bushels 
eachy as before. 

In Art X« it was shown, that when there is a remainder 
after divisioni in order to complete the quotient, it must be. 
written over the divisor, and annexed to the quotient This 
fraction may be reduced to a decimal, by annexing zeros^ 
md continuing the division. 
Divide 57 barrels of fiour equally among 16 men. 

57 (16 .: 

. 48 -i ^ 

3.5625 barrels each. 

90 

80 

■ * 

leo 

96 

lo . 

" "so 

80 



In this example the answer, according to Art X., is 3^ 
bushels. But instead of expressing it so, I annex a zero to 
t)ie remainder 9, which reduces it to tenths, tAn dividing, I 
obtain 5 tenths to put into the quotient, and I separate it 
ftom the 3 by a point There is now a remainder 10, which 
I reduce to bwdredths, by annexing a zero. And then I 
divide again^ and, so on, until there is no remainder. 

The u:st remainder is 9, this is & bushels, which is yel to 
be divided among the 16 persons ; when I annex a zero I 
reduce it to tenths. The second remainder 10 is so many 
tenths of a bushel, which is yet to be divided among the 16 
peisofis. When I annex a zero to this I reduce it to hun 
dredths. The next remainder is 4 hundredths, which Is yii^ 
to be divided. By annexing a zero to this it is reduced to 
tbogsandths, and so on« 

The division in this example stops at ten-thousandths,; tne 
reason is, because 10000 is exact^ divisiUe by 16. If I 
take f^ of ^^^ I obtain i^fizy ^ •^^v ^ above» 

There are many common fractions which require so many 

17 
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figores to express their valae exactly in decimals, as to 
render them very inconvenient There are many also, the 
value of which cannot he exactly expressed in decimals. 
In roost calculations, however, it will he sufficient to use an 
approximate value. The degree of approximation necessary^ 
must always he determined hy the nature of the case. Por 
example, in making out a single sum of money, it is consi- 
dered sufficiently exact if it is right within something less 
than 1 cent, that if^ within less than f^ of a dollar. But if 
several sums are to be put together, or if a sum is to be mul- 
tiplied, mills or thousandths of a dollar must be taken into 
the account) and sometimes tenths of mills or ten-thou- 
sandths. In general, in questions of business, three or four 
decimal places will be sufficiently exact And even where 
very great exactness is required, it is not very often neces- 
sary to use more than six or seven decimal places. 

A merchant bought 4 pieces of doth ; the first contained 
38f yardsi the second^\ the third dOJi, ; and the fourth 
42} yards. How many yards in the whole f • 

In reducing these fractions to decimals, they will be suffi- 
ciendy exact if we stop at hundredths, since Tiir^^<^ 7^^ is 
only about ^ of an inch. 

30 (5 200 (7 100 (15 700 (9 

.6 .28+ .07— .78 — 

4 b exactly .6. If we were to continue the division off, 
it would be .28571, &c. ; in fact it would never terminate ; 
but .28 is within about one | of -fiir ^^ ^ Y^^t therefore 
sufficiently exact -^ is not so much as ^V* therefore the 
first figure is in the hundredths' place. The true value is 
.0666, &c., but because -^7% is more than ^ of jr^^, I call 
it .07 instead of .06. ^ is equal to .7777, &c. This would 
n^ver terminate. Its value is nearer .78 than .77, therefore 
I use .78. 

When the decimal used is smaller than the true one, it is 
well to make the mark -f- after it, to show that something 
" should be added, as f = .28 -}-. When the fraction is 
too large the mark — should be made to show that some- 
thing should be subtractefd, as ^V = .07—. 

The numbers to be added will now stand thus ^ 
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28f 1=28.60 

34f =34.28 + 
30tV = 30.07 — 

44 =42.78— 

Ans; 135.75 yards, or 135^ = 135}. 

From the above observations we obtain the following ge 
neral rule for changing a common fraction to a decimal : iifi-> 
nex a zero to the numerator, and ditfide it by the denomina- 
tor, and then if there he a remainder, annex another zero, 
and divide again, and so on, until there is no remainder^ or 
until a fraction is obtained, which is sufficiently exact for 
the purpose required. 

Note, When one zero is annexed, the quotient will be 
tenths, when two zeros are annexed, the quotient will be 
hundredths, and so on. Therefore, if when one zero is an- 
nexed, the dividend is not so large as the divisor, a zero 
must be put in the quotient with a point before it, and in the 
same manner afler two or more zeros are annexed, if it is 
not yet divisible, as many zeros must be placed in the quo* 
tient. 

7W men talking of their ages^ one said he was 37-] 
years old, and the other said he was 64|^ years old, 
was the difference of their ages f 

If it is required to find an answer withm 1 minute, it will 
be necessary to continue the decimals to seven places, for 1 
minute is y ^gV^ff ^^ ^ year. If the answer is required only 
within hours, five places are sufficient ; if only within days, 
four places are sufficient. 

emi = 64.8620000 
37^1^ = 37.2602313 + 

Ans. 27.5917687 years. 

It is evident that units must be subtracted from units, 

enths from tenths, &c. If the decimal places in the two 

numbers are not alike, they may be made alike by annexing 

zeros. After the numbers are prepared, subtraction is per* 

farmed precisely as in whole numbers. 
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MuUipUcatum of Deemak. 

XXVn. How many yards of doth are there in setien 
pieces, each piece containing 191 yards ? 
19J = 19.875 

7 



Aiifi. 139.125 = 139^^— 139^ yards. 

N. B. All the operations on decimals are performed in 
precisely the same manner as whole numbers. All the diffi- 
culty consists in finding where the separatrhc, or decimal 
point, is to be placed. This is of the utmost importance, 
since if an error of a single place be made in this, their value 
is rendered ten times too large or ten times too small. The 
purpose of this article and the next is 'to show where the 
point must be placed in multiplying and dividing. 

In the above example there are decimals in the multipli- 
cand, but none in the multiplier. It is evident from what 
we have seen in adding and subtracting decimals, that in 
this case there must be as many decimal places in the pro- 
duct, as there are in the multiplicand. It may perhaps be 
more satisfactory if we analyze it. 

7 times 5 thousandths are 35 thousandths, that is, 3 hun- 
dredths and 5 thousandths^ Reserving the hundredths* I 
write the 5 thousandths. Then 7 times 7 hundredths are 49 
hundredths, and 3 (which I reserved) are 52 hundredths, 
that is, 5 tenths and 2 hundredths. I write the two hun- 
dredths, reserving the 5 tenths. Then 7 times 8 tenths are 
56 tenths, and 5 (which I reserved) are 61 tenths, that is, 6 
whole ones and I tenth. I write the 1 tenth, reserving the 
6 units. Then 7 times 9 are 63, and 6 are 69, d^.c. It is 
evident then, that there must be thousandths in the product, 
as there are in the multiplicand. The point must be made 
between the third and fourth figure from the right, as in 
the multiplicand, and the answer will stand thus, 139.125 
yards. 

Rnle. When there are decimal ^gures in the muUipli 
cand only, cut off as many places from the right of the pro 
duet for decimms, as there are in the muHiplictnuL 

If a ship is worth 24683 dollars, what is a nuaCs share 
worth, who own^ ^ of her. 

J = .375 = t^Yt- The question then is, to find tVWt ®^ 
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24683 dollars. First find j^ of it, that is, divide it by 1000. 
This is done by cuttitfg off tb^ee places from the right (Art. 
XI.) thus 24.683, that is, 24^*^^^, because 683 is a remahider 
and must be written over the divisor. In fact it is evident 

that prVir ^^ ^^^ » ViAnr^ = ^^f^- But since this frac- 
tion is thousandths, it may stand m the form of a decimate 
thus 24.683. 

It is a genera] rule then, tJuU when we divide by 10«^100, 
1000, S^c. which is done by cutting off figures from the 
rights the figures so cut off may stmd as decimals, because 
they wiU edways be tenths, hundredths, S^c. 

y^inr o^ ^683 then is 24.683 axid ^V o^ ^^ ^^ ^ ^^ 
times 24.683, Therefore 24.683 must be multiplied by 
375. 

24.683 24683 

375 .375 



123415 ' 123415 

172781 172781 

74049 ';4049 



$9256.125 Ans. $ 9256.125 

This result must have three decimal places, because the 
multiplicand has three. The answer is 9256 dollars, 12 
cents, and 5 mills. But the purpose was to multiply 24683 
by .375, in which case the multiplier has three decimal 
places, and the multiplicand none. We pointed off as many 
places from the right of the multiplicand, as there were in 
the multiplier, and then used the multiplier as a whole num- 
ber. This in fact makes the same number of decimal 
places in the product as there are in the multiplier. 

We may arrive at this result by another mode of reason- 
ing. Units multiplied by tenths will produce tenths ; units * 
multiplied by hundredths jvill produce hundredths ; units 
multiplied by thousandths will produce thousandths, 6lc. 

In the second operation of the above example, observe, 
that .375 is ^, and jj^, and jjf^-g, then ^^'^^ of 3 is tVW» 
an«* TTT^nr of 3 is y^, which is ^j^ and y^, set down the 
5 thousandths in the place of thousandths, reserving the ri^* 
Then ji^ of 80 is t|?^, or t^}^, and 5 times ^^^ is ^^, 
and ^7 (whiph was reserved) are -f^^ equal to A and yK* 
Set dowp the -j^ in the hundredth's place, &c. This shows 
also, that when there are no decimals in the mudtipUeandf 

17 • 
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there must he as fMtny decimal filacer in the product as in the, 
muttipUer, 

It WEB observed that when a whole number is to be multi- 
plied hj 10, 100, 6lc, it is done by annexing as many zeros 
to the right of the number as the^ are in the multiplier, and 
to divide by these nnmbers, it is done by cutting off as many 
places as. there are zeros in the divisor. When a number 
containing decimals is to be multiplied or divided by 10, 100, 
&c. it is done by removing the decimal point as many places 
to the right for multiplication, and to the left for division, as 
there are ceros in the multiplier or divisor. If, for example, 
we ^ish to multiply 384.785 by 10, we remove the poiiit one 
place to the right, thus, 8847,85, if by 100, we remove it 
two places, thqs, 38478.5. If we wish to divide the same 
number by 10, we remove .the point one place to the left, 
thus, 38«4785 ; if by 100, we remove it two places, thus, 
3.84785. The reason is evident, for removing the point 
one place towards the right, units become tens, and the 
the tenths become units, and each figiye in the number is 
increased tenfold, and when removed the other way each 
figure is diminished tenfbld, &c. 

How much cotton is there in 3^0- bakSf iach bale contain- 
ing 4^ cwt. 

3^=:a7; 4f = 4.75. 

In this example there are decimals in both multiplicand 
and multiplier. 

4.75 

3.7 

■■ ■ 

3325* 
1435 



Ans. 17.^5 cwt. 

3.7 is the same as ^, we have to find 4j- of 4.75. Now 
^ of 4.75, we have just seen, must be .475, and fj- is 37 
times as much. We must therefore multiply .475 by 37, 
which gives 17J>75 cwt: 

We tkM obtain the same result if we express the whole 
in the fyna of common fractions. 4.75 = 4^ = f^, and 

3.7 = «. Npw according to Art. XVII. ^ of fH is tWfi 
and II win be 37 times as lunch, that is ^JJJJ = IV/A 
= 17.575, as' befijie. ' 
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In looking over the above process we find, thai the two 
numbers are midUfUed together in the same manner us whole 
numbers^ and as many places are pointed, off for decimals in 
the product, as there are in the multiplicand and multiplier 
counted together. 

It is plain that this mast always be the case, for tenths 
moltiplied by tenths must produce tenths of tenths, that is 
liundredths, which is two places ; tenths multiplied by hun- 
dredths must produce tenths of hundredths, or thousandths, 
which is three places ; hundredths multiplied by hundredths 
must produce hundredths of hundredths, that i& ten-thou- 
sandths, which is. four pislces, dtc. 

What cost 5f tons of hay, at 197.38 per ton? 5} =: 
5.375. 

27.38 
5.375 



13690 
19166 
8214 
13690 



$147,167^50 Ans. 
In this example there i^re hundredths in the multiplicand, 
and thousandths in the> multiplier. Now hundredths multi- 
plied by thousandths must produce hundredths of thou- 
sandths, which- is five decimal places, the number found by 
counting the places in the multiplicand and jnultiplier to. 
gether. The answer is 147. dollars, 16 cents, 7 mills, and 
^ of a mill. 

A man ownfid .03 of the stock in a bank, and sold .2 of 
his share. What part of the whole stock did he seR ? 

It 10 evident that the answer to this question roust be ex* 
pressed in thousandths, for hundredths multiplied by tenths 
must produce thousandths. A of -j-^ are -n/W- ^^^ ^^ ^'^ 
multiply them in the form of decimals, we obtain only pne 
figure* viz. 6. In order to make it express j^^ it will be 
necessary to write two zqtos before it, thus, .006. 

.03 

.2 

Ans. .006 of the whole stock. 
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This result is agreeable to the above rule. 

The following is the general rule for multiplication, when 
there are decimals in either or both the numbers : MulHply 
as in whole numbers^ and paint off as many places from the 
right of the product for dedmak^ as there care decimal 
places in the multiplicand and multiplier counted together. 
If the product does not contain so many plaus, as many 
zeros must be tsritten at the left, as are necessary to make up 
the number. 



Division of Decimals. 

XXVIII. A man bought 8 yards of broadcloth for 
$75.376 ; how much wofi it per yard ? 

$75,376 
mills. 75376 (8 
72 -,_ 

— 9422 mills. 
33 
32 $9,422 Ans. 



16 

16 
16 

• • 

In this example there are decimals in the dividend only. 

I consider $75,376 as 75376 mills. Then dividing by 8, 
either by long or short cTivision, I obtain 9422 mills per 
yard, which is $9,422. The answer has the same number 
of decimal places as the dividend. . 

Divide J 17.54 bushels of corn equally aaiong 18 men. 
Iloto much will each have ? 

117.54 = 117//^ = HH* ;' this divided by 18 gives 
Mi = 6tV(r = 6.53. 
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54 
54 

Or we may reason as follows. I divide 117 by 18, which 
gives 6, and 9 remainder. 9 whole ones are 90 tenths, and 
5 are 95 tenths ; thb divided by 18 gives 5, which must be 
tenths, and 5 remainder. 5 tenths are 50 hundredths, and 
4 are 54 hundredths ; this divided by 18 gives 3, which 
must be 3 hundredths. The answer is 6.53 each, as beforfe. 
• 

If you dkride7.7S barrels of JUmr equally onumg 13 mere, 
Iww iauch will you give each of them ? 

7.75 (13 

65 

.596 + 

135 
117 

80 

78 



It is evident that they cannot have so much as a barrel 
each. 7.75 = Ht = iHh Dividing this by 13, 1 obtain 
rvVW ^^^ ^ small remainder, which is not worth noticing, 
since it is only a part of a thousandth of a barrel. //^ zz= 
.596. , Or we may reason thus : 7 whqle ones are 70 tenths, 
and 7- are 77 tenths. This divided by 13 gives 5, which 
must be tenths, and 12 remainder. 12 tenths are 120 hun- 
dredths, and 5 are 135 hundredths. This divided by 13 
gives 9, which must be hundredths, and 8 remainder. We 
may now reduce this to thousandths, by anne)ung a zero. 8 
hundredths are 80 thousandths. This divided by 13 gives 6, 
which must be thousandths, and* 2 rempmder. Thousandths 
^iU be sufficiently exact in this instant, we may therefore 
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omit the remainder. The answer is .596 -{" of a barrel 
each.' 

From the. above examples it appears, that when only the 
dividend contains decimals, division is performed as in whok 
numbers, and in the result as many decimal places must he 
pointed off from the right, as there are in the dividend, 

Pfote, If there be a remainder after all the iigares have 
been brought down, the division may be carried further, by 
ainnexing zeros. In estimating the decimal places in the 
quotient, the zeros must be counted with the decimal places 
of the dividend. 

At $6.75 a cord, how many coris of wood may he hought 
/or f38 ? 

'In this example there are decimals in the divisor only 
$6.75 is 675 cents or ^f of a dollar. The 38 dollars must 
also be reduced to cents or hundredths. This« is done by 
annexing two zeros. Then as many times as 675 hun- 
dredths are contained in 3800 hundredths, so many cord^ 
may be bought. 

3800 (675 or 3800 (675 

3375 3375 

— 5m cords. 5.62 + cords. 

425 4250 

4a50 



2000 
1350 



650 

The answer is 5|4{- cords, or reducing the fraction to a 
decimal, by annexing zeros and continuing the division. 
5.62 -f- cords. 

If 3.423 yards of cloth cost $25, what is that per yardf 

3.423 = SAW = 4«f 

The question is, if f$|j^ of a yar4 cost $25, what is that a 
yardi 

According to Art. XXIV., jve must multiply 25 by 1000, 
that is, annex three zeros, and divide by 3423. 



XXVln. DECIMALS. 208 

25000 (3423 or 25000 (3423 

28961 23961 

fTJtf f 7.30 + Ana. 

1039 10390 

10269 



121 

The answer is t^^fff , or reducing tlie fraction to cents. 
97.30 per yard. 

If 1.875 ycBrd of cloth is sufficient to make a coat ; how 
many coats may he made of 47.5 yards ? 

In this example the divisor is thousandths, and the divi- 
dend tenths. If two zeros be annexed to the dividend it 
will be reduced to thousandths. 

47.500 (1.875 or 47500 (1875 . 

3750 3750 

25«^ 25.33 + 

10000 10000 

9375 9375 



625 6250 

5625 



6250 
5625 



625 

1875 thousandths are contained in 47500 thousandths 
^i&fffg times, or reducing the fraction to decimals, 25.33 -{- 
times, consequently, 25 coats, and y\^ of another coat may 
be made from it 

From the three last examples we derive the following rule : 
When the divisor only contains decimals^ or when there are 
more decimal, places in the divisor than in the dividend^ an" 
nex as many zeros to the dividend as the places in the divisor 
exceed those in the dividend, and then proceed as in whole 
numbers. The answer wiH be whole numbers. 

At $2.25 per gallon, how many gallons of wine may be 

bought for $15.375 1 

« 
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In this example tlie irarpose is to find how maiij times 
$2.25 is contained in $15,375. There are more decimal 
places in the dividend than in the divisor. The first thing 
that suggests itself, is to reduce the divisor to the same de- 
noraihation as the dividend, that is, to mills or thousandths. 
Tfav is done bj^annexing a zero, thus, $2,250. The ques- 
tion is now, to find how many times 2250 mills are contain- 
ed, in 15375 mills. . It is not important whether the.poin* 
be taken away or not. 

15375 (2250 
13500 



6.83 4- gal9. Ans. 



18750 
18000 

7500 
6750 

750 

Instead of reducing the divisor to mills or thousandths, 
we may reduce the dividend to cents or hundredths, thus, 
$15,375 are 1537.5 cents. The question is now, to find 
how many times 225 cents are contained in 1537.5 cents. 
^ This is now the same as the case where there were deci- 
mals in the dividend only, the divisor being a whole num- 
ber- 

1537.5 (225 
1350 . 

— — 6.83 + gals. Ans. as before. 

1875 

1800 



750 
675 

75 

If 3.15 bushels of oats toiU keep a Horse 1 week, how wumy 
weeks will 37.5764 bushels ke^ him ? 

The question is, to find how many times 3.15 is contained 
in 37.5764. The dividend contams ten thousandths. The 
divisor is 31500 ten thousandtlis. 
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375764 (31500 
31500 



60704 
31500 

292640 
283500 



11.929 + weeks. Aas. 



91400 
63000 

284000 
283500 

500 

Instead of reducing the divisor to ten-thousandths, we may 
reduce the dividend to hundredths. 37.5764 are 3757.64 
hundredths of a busheJ. The decimal .64 in this, is a firao 
tion of an hundredth. 

3.15 are 315 hundredths. Now the question is, to find 
how many times 3l5 hundredths are contained in 3757.64 
hundredths. 

3757.64 (316 
815 



11.929 -f- weeks. Ans. as before. 
607 
815 

2926 
2835 



914 
680 

2840 
2835 



From the two last examples we derive the following ni!e 
for division ; When the dividend contains more dedmdl plaees 

IS 
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than the divisor : Reduce them bath to the same denominO' 
tion, and divide as in whole numbers, . ' 

N. B. Tbere 9ie two- ways of redaoii^ them fd the same 
denomination. First, the divisor nay be reduced to the 
same denomination as the dividend^ by annexing zeros, and 
taking away the points from both. " Secondly, ihe dividend 
may be reduced to the same denomination as the divisor, by 
taking away the point from the divisor, and removing it in 
the dividend towards the right at many places as there are 
in the divisor. The second method b preferable. 

The same result may be produced by another mode of 
reasoning. The quotient must be such a number, that be- 
ing multiplied with the divisor will reproduce the. dividend 
Now a product must have as many decimal places as there 
are in the multiplier and multiplicand both. Consequently 
the decimal places in the divisor and quotient togethco: must 
be equal to those in the dividend. In the last example there 
were four decimal places in the dividend and two in the di- 
visor ; this would give two places in the quotient Then a 
zero was annexed in the cottrse of the division, which made 
three places in the quotient. The rule may be expressed as 
follows : 

Divide as*in whole ntmbers, and in the result point off as 
many places for decimals as those in the dividend exceed 
those in the divisor. If zeros are annexed to the dividend, 
count them €ts*S9 many decimals in the dividend* If there are 
not 80 many pktecs in the result as are required^ they must be, 
supplied by uniting zeros on the left 

Division in decimals, as well as in whole numbers, may 
be expressed in the form of common fractions. 

What part of .5 is .3 ? Ans. |. 
What part of .08 is .05 ? Ans. |. 
What part of .19 is .43 ? Ans. 4|. 
What part of .3 is .07 ? 

To answer this, .3 must be reduced to hupdredths. .3 is 
.3d, the answer there^re is A« 
What part of 14.035 is 3.6 ? 
3.8 is 3.800, the answer therefore is ^!^V 

■ 

. In. fine^ ia evMress the dhnsian rf one number by another, 
wkm either or oath contain decimals, reduce thtm'boih to the 
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hwest denomination mentioned in either^ and tken write the 
divisor under the dividend^ as if they were whok mtmbers. 



Circulating Decimals* 



XXIX. There are some common fractions which cannot 
be expressed exactly in decimals. If we attejgnpl'f^ change 
\ to decimals for example, we find .3333, &c. there is always 
a remaihder 1, and the same figure 3 will always be repeated 
howeiiet far we may continue it. At each division we ap- 
proximate ten times ne^urer to the true value, and yet we can 
never obtain it. ' f = .1666, &c. ; this begins to repeat at 
the second figure. -^^ = .545454, d&c. ; this repeats two 
figures. In the division the remainders are alternately 6 , 
and 5. -^j =. .168168, d&c. ; this repeats three figures, 
and the remainders are alternately 56, 227. and 272. Some 
do not begin to repeat until after two or three or more 
{^ces. It is evident that whenever the same remainder re- 
curs a second time, the quotient figures and the^iame remain- 
ders will repeat over again in the same order. In the last 
example for instance, the number with which we commenc- 
ed was 56 ; we annexed a zero and divided ; this gave a 
quotient 1, and a remainder 227 ; wa annexed another zero, 
and the quotient was 6, and the remainder 272 ; we annex- 
ed another zero, and the quotient was 8, and the rmmttnder 
56, the number we commenced with. If we annex a zero 
to this, it is evident that we shall obtain the same quotient 
and the same remainder as at first, and that it will, continue 
to repeat the same three figures for ever. 

It ia evident that the number of these remainders, and 
consequently the number of figures which repeat, must be 
one less than the number of units ia the divisor. If the 
firaction is 4, there can be anly six different remainders ; 
after this number, one of them ttiust necessarily recur again, 
and then the figures will be repeated again in the same or 
der. 
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1 (7 
10 — 
7 .1428571, &c. 

— It commences with 1 for the 
30 dividend, then annexing zeros, 
28 the remainders are 3, 2, 6, 4, 5, 

— which are all the numbers below 
20 7 ; then comes 1 again, the num- 
14 ber with which it commenced, 
— and it is evident the whole wiU be 

60 repeated again in the same order. 

56 Decimals which repeat in this 

— — way are called circulating deci 

40 mo/l. 

35 

50 
49 

lo 

7 

3 

Whenever ' we find that a fraction begins to repeat, we 
may write out as many places as we wish to retain, without 
the trouble of dividing. 

As it is impossible to express the value of such a fraction 
by a decimal exactly, rules have been invented by which 
operations mav be performed on them, with nearly as much 
accuracy as if they could be expressed ; but as they are long 
and tedious, and seldom used, I shall not notice them. Suf 
iicient accuracy may always be attained without them. 

I shall show, however, how the true value of them may 
always be found in common fractions. 

The fraction ^ reduced to a decimal, is .1111 • . . &c. 
Therefore, if we wish to change this fraction to a common 
fraction, instead of calling it y'^, ^V?, or j'^^, which will be 
a value too small, whatever number of figures we take, we 
most call it ^. This is exact, because it is the fraction 
which produces the decimal. If we have the fraction .2222 .. . 
&c. It is plain that this is twice as much the other, and must 
be called f . If f be reduced to a decimal, it produces .2222 

• drx. If we have .3333 • • d&c. this being three times a^ 
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mncli ta the fine, 104 = 4. If 4 beredaoedtoftdeeiBialfit 
pioduees .3398 « • &c. It is plain, that whenever a nngle 
figure repeats, it is so many ninths. 

Change .4444 &c. to a common fraction. Ans. f • 

Change .5555 &c. to a common fraction. 

Change .6666 &c to a common fraction. 

Change .7777 &c. to a coounon fraction. 
* Change .9999 &c. to a common fraction. 

Change .5333 d&c to a common fraction. 

This begins to repeat at the second figure or hundredths. 
The first figure 5 is -^ ; and the remaming part of the frac- 
tion is 4 of tV» ^^^ >s» "tfV^^ '^ 9 these must be added to- 
gether. tV i^ H* ^^ "^ makes -}4 = iV* ^^ answer is 
1^. If tlus be changed to a dedmid, it will be found to be 
.5333 d&c. 

If a decimal begins to repeat at the third place, the two 
^first figures will, be so many hundredths, and the repeating 
figure will be so many ninths of another hundredth. 

Change .4666 46C to a commctn fraction. 

Change .3888 d&c. to a common fraction. 

Change .3744 d&c. to a common fraction. 

Change .46355 &.c. to a common fraction. 

If ^ be changed to a decimal, it produces .010101 &o^ 
The decimal .030303 d&c. is three times as much, therefore 
It must be ^ = 3^- The decimal .363636 &c is thirtynsix 
times as much, therefore it must be ^ = y^. 

If y^ be changed to a decimal, it produces .001001001 
&c. The decimal .006006 &c. is 6 times as much, there* 
fore it must be -^ = yf j. The fraction .0270S7 d&c. is 
twenty-seven times as much,' and must be -fj^ = -ffy. The 
fraction .354354 &c. is 354 times as much, and must be 
||^ zzz 114. This principle is true for any number of plaees. * 
Hence we derive the following rule for changing a circulat- 
ing decimal to a common fraction : Make /Ae repeating 
figures the ttumeratar, and the demminaiar wiU he as mamy 
95 as there are r^eating figures. 

If they do not begin to repeat at the first place, the pro- 
cemng figures must be called so many twths, hmdredthst t^c^ 
according to their number, then the repeating part must be 
changed in the above manner, but instead of being the frac* 
tion of an unit, it unU be the fraction of a tenths hundredth^ 
Sfc. according to the place in which it commences. 

Instead of writing the repeating figures over seventl times* 

18 • 
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they are sometimes written with a point over the jfirsi and 
last to show which figures repeat. Thus J333 ^c is writ- 
ten .3. .2525 &c. is written .25*. .387387 Sec. is written 
.387. .57346346 &c. is written .57346. 
. Change .24 to a common fraction. 

Change .42 to a common fraction. 

Change .537 to a common fraction. 

Change .4745 to a common fraction. 

Change .8374 to a common fraction. 

Change .47647 to a common fraction. 

Nate. To know whether you have found the right an- 
swer,- change the common fraction, which you have found, to 
a decimal again. If it produces the same, it is right. 

Proof of Multiplication and Division by casting out 9s. 

If either the mukipiicand or the multiplier be divisible by 
9, it is evident the product must be so. 
Multiply 437 by 85. 

437 * 81 times 437 = 35397 

85 4 times 432= 1728 

4 times 5= 20 



2185 

3496 37145 



Ans. 37145 

85 = 81 -f 4, and 437 = 432 + 5. 81 is divisible by 9, 
and 85 being divided by 9 leaves a remainder 4. 432 is di- 
. visible by 9, and 437 leaves a remainder 5. 81 times 437^ 
and 4 times 432, and 4 times 5, added together, are equal to 
85 times 437. 81 times 437 is divisible by 9, because 81 is 
80, and 4 times 432 is divisible by 0, because 432 is so. . The 
only part of the product which is not divisible by .9, is the 

Sroduct of the two remainders 4 and 5. This product, 20, 
ivided by 9, leaves a remainder 2. It is plain, therefore, 
that if the whole product, 37145, be divided by 9, the re- 
mainder must be 2, the same as that of the product of the 
remainder. 

Therefore to prove multiplication, dimde the divisor and 
the dividend by 9, and mtdtipfy the remainders together^ and 



Part 2. ARITHMETIC. 21 1 

divide ike product by 9, and note the rematnder ; then divide 
the whole product by 9, €Bnd if the remainder is the same as 
the lastf tie work is right. 

Instead of dividing by 9, the figures of each nnmber may 
be added^ and their sum be divided by 9, as in Art, XXI., 
(and for the same reason) and the remainders will be the 
same as if the numbers themselves were divided. 

In the above example, say 7 and 3 and 4 are 14, which, 
divided by 9, leaves a remainder 5; then 5 and 8 are 13, 
which, divided by 9, leaves a remainder 4. Then 4 times 
5 are 20, which, divided by 9, leaves a remainder 2. Then 
adding the figures of the product, 5 and 4 and 1 and 7 and^ 
3 are 20, which being divided by 9 leaves 2, as the other. 
Instead of dividing 14 . and 13 by 9, these figures may be 
added together, thus 4 and 1 are 5 ; 3 and 1 are 4. 

Since in division the quotient multiplied by the divisor 
produces the dividend \ if the divisor and quotient be divided 
by 9 and the remainders multiplied together, and this pro- 
duct divided by 9, and the remainder noted g and then the 
dividend be divided by 9 ; this last remainder must agree with 
the other, 

N. B. If there is a remainder after division, it must be 
subtracted firom the dividend before proving it. 



Miscellaneous Examples, 

1. If 2 lbs. of figs cost 2s. 8d., what is that per lb. 1 « 

.2. If 2 bushels of corn cost 8s. 6d., what is that per 
Vushel 1 

3. If 2 lbs. of raisins cost Is. lOd., what is that per lb. ? 

4. . If 3 bushels of potatoes cost 9s. 6d., what is that f^i 
bushel ? 

5. If 4 gals, of gin cost 128. 8d., what is that per gal. ? 

6. If 2 barrels of flour cost 3<£. 4s., what is that per bar- 
rel? , 

7. If 2 gallons of wine cost !£• 10s. 4d., what is that per 
gallon ? 

8. If 2 barrels of beer cost l£. 15s. 6d., what is that per 
barrel ? , , 

9. If 4 gallons of gin cost 17s. 8d.^ what is that pet gallon 1 



212 ARITHMETIC. PaH 2. 

10. Ii yards of cloth cost 6t£. lOa. 5d.,. what is that per 
yardt 

11. If 7 barrels of flour cost 17;^. 88. 7d., wlwt is that per 
barrel? 

12. If 8 yards of cloth cost 20£. 18s. 5., what is that per 
yardt 

13. A roan had 4 cwt 3 qrs. 14 lbs. of tobacco^ which he 
put into 2 boxes, ^ of it in each ; how much did he put in 
each ix)z 1 

14. Divide 13£. 88. 5d. equally among 5 men. 

15. Divide 8 cwt. 3 qrs. 17 lbs. into 3 equal parts. 

16. Divide 16 cwt. 1 qr. 11 lbs. of flour equally among 7 
men ; how much will each have ? 

17. Divide 3 hhds. 42 gals. 2 qts. into 5 equal parts. 

18. If 12' yards, 3 qrs. 2 nls. of cloth will make 7 coate^ 
how much will make 1 coat? How much will make 13 
coats ? 

19. If 5 yards of cloth cost 19<£. 3s. 4d., what cost 17 
yards ? 

20. What is | of 45,£. 9s. 7d. ? 

21. If 18 cwt. of sugar cost 56£. 13s. 8d. what will 53f 
cwt cost ? 

22. If {^ of a ship is worth 9AS£. 7s. 8d., what is the whole 
ship worth ? 

23. If 84 cows cost 453<£. 14s. 8d., how much is that 
apiece ? 

24. If 3^ cwt of sugar cost 9^. 15s. 9d., what is that per 
cwt.? 

25. If 9| barrels of flour cost 21«£. 3s. 8d., what cost 17{ 
barrels ? 

26. If a staff 4 feet long cast a shade on level ground 6 
A. 8 in., what is the height of a steeple which casts a shade 
173 feet at the same time ? 

27. If 57 gallons of water in one hour run into a cistern 
containing 258 gallons, and by another cock 42 gallons run 
out in an hour, in what time will it be filled ? 

28. A and B depart from the same place, and travel the 
same road ; but A starts 6 days before B, and travels at the 
rate of 28 miles a day ; B follows at the rate of 43 miles a 
day. In how many days will B overtake A ? 

29. A sets out from Boston to New- York, at 20 min. past 
8 in the morning, and traveb at the rate of 5 miles an hour; 
and B sets out from New- York to Boston at 3 o'clock in the 
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afternoon of the same day, and travels at the rate or6|- miles 
per hour. The distance is 250 miles. Supposing them to 
travel constantly until they meet, at what time- will they 
meet, and at what distance from each place ? 

30. The distance from New- York to Baltimore is 197 
miles. Two travellers s6t out at the same time in order lo 
meet ; A from New-York towards Baltimore, and B from 
Baltimore towards New- York. When they met, which was 
at the end of 6 days, A had travelled 3 miles a day more 
than B. How many miles did each travel per day ? 

31. If when wheat is 7s. 6d. per bushel, the penny-loaf 
weighs 9 oz., what ought it to weigh when wheat is 6s. per 
bushel ? 

32. Suppose 650 men are in a garrison, and have provi- 
sions sufficient to last them two months ; how many men' 
must leave the garrison in order to have the provisions last 
those who remain five months ? 

33. If 8 boarders will drink a barrel of cider iii 15 
days, how long will it last if 4 more boarders come among 
them 1 

34. A ship's crew of 18 men is supposed to have provi- 
sion sufficient to last the voyage, if each man is allowed 23 
oz. per day, when they pick up a crew of 8 persons. What 
must then be the daily allowance of each person ? 

35. How many yards of flannel that is l-^ yard wide will 
line a cloak, containing 9 yards, that is | yard wide ? 

36. A garrison of 18fM) men have provisions sufficient to 
last them 12 months ; but at the end of 3 months, the gar* 
risen was reinforced by 600 men, and 2 months afler that, a 
second reinforcement of 400 men was sent to the garrison. 
How long did the provisions last in the wliole ? 

37. A regiment of soldiers, consisting of 1000, are to be 
new clothed ; each coat to contain 2| yards of clolh 1^ yard 
wide, and to be lined with flannel of. f yard wide. How 
many yards of flannel will line them ? 

38. I borrowed 185 quarters of corn, when the price was 
19s. per quarter ; how much must I pay to indemnify the 
lender when the price is 17s. 4d. 1 

39. If 7 men can reap 84 acres of wheat in 12 days, how 
many men can reap 100 acres in 5 days 1 

40. If '^ men can build 36 rods of wall in 3 days, ]k>w 
many ro^'can 20 men build in 14 days 1 

41. If 20 bushels of wheat are sufficient for a family of 15 
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perBQOft 3 months, how much will be sufficient for 4 persons 

11 months 1 

42. if it coft 993.84 to carry 17 cwt 3 qrs. 14 lb. 85 
miles, how much must be paid for carrying 53 cwt. 2 qrs. 150 
miles? 

43. If 18 men can build a wall 40 rods long, 5 feet high, 
and 4 feet thick ia 15 days ; in what time will 20 men build 
one 87 rods long, 8 feet high, and 5 feet thick 7 

44. If a family of 9 persons spend $305 in 4 months, how 
many dollars would maintain them 8 months, if 5 persons 
more were added to the family ? 

45. If a regiment consisting of 1878 soldiers, consume 
702 quarters of wheat in 336 days ; how many quarters will 
an army of 22536 soldiers consume in 112 days 7 

* 46. If 12 tailors can finish 13 suits of clothes in 7 days, 
how many tailors can finish the clothes of a regiment con- 
sisting of 4d4 soldiers, in 19 days of the same length ? 

47. If 24 measures of wine, at 3s. 4d. serve 16 men fi>r 6 
days, how many measures, at 2s. 8d., will serve 48 men 4 
days? 

48 How many tiles 8 inches square, will cov^ a hearth 

12 feet wide and 16 feet long ? 

49. How many bricks 9 in. long, 4^ in. wide, and 2 in. 
thick, will build a wall 6 feet high aiid 13,^ in. thick, round 
a garden, each side of which is 260 feet on the outside of the 
wall? 

50. There is a house 40 feet in length, and 30 feet raf- 
ters ; how many shingles will it take to cover the roof, sup* 
posing ^ach shingle* to be 4 inches wide, and each course to 
pe 6 inches ? 

51. A man built a house consisling of 4 stories ; in the 
lower story there were 16 windows, each containing 12 panes 
of glass, ei^h pane 16 in. long \% in. wide ; the second and 
Aird stories contstned 18 windows, each oi the same size; 
the fourth story contained 18 windows, each window 6 
panes 18 by 12. How many square feet of glass were there 
in the wliole house ? 

52. A merchant sold a piece of cloth for $40, and by so 
doing lost 10 per cent. He ought in trading to have gained 
15 per cent For how much ought he to have sold the 
etoth? 

53. Bought a hogsh^d of molasses for $25, dnt 12 gal- 
lons having loked out, I desire to sell the remainder; so as to 

. ■ > 
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gain 3 per cent on the whole cost. For how much per gal 
Ion must I sell it ? 

54. Bought a hogshead of brandy, for $98 on months 
credit, and sold it for $IQS ready money. ' How much did 1 
gain, allowing money to be worth 6 per cent a year 1 

55. Bought 3 hhds. of wine for f320 ready money, and 
sold it at $1.87 per gat on 6 montHs' credit What did I 
gain, allowing money to be worth 6 per cent, per year ? 

Note* To answer this question, it will be necessary to 
compute the interest on $920 for d months, and add it to 
$320. 

56. Bought a quantity of goods for $437.45 and hired the 
money to pay for it, for which I |>aid at the rate of 8 per 
cent, a year. Having kept it on hand 3 months ahd 17 
days, I so.d it for $470, on 4 months' credit. What per 
cent, did I gain ? 

57. Bought 5 hhds. of rum at 1 dollar per gal., ready 
money, and having kept it 3 months and 23 days, I sold it at 
$1.20 per gallon, on 5 months^ credit ; 16 gals, had leaked 
out while in my possession. How much did I gain t 

When a debtor keeps money longer than a year, the inter- 
est is considered as due to the creditor at the end of the 
year, and he has a right to demand it. If the interest is not 
paid at the end of the year, the creditor sometimes requires 
the interest for the year to be added to the principal, and con- 
sidered a part of the debt, and consequently interest paid 
upon it for the. rest of the time, and so on at the end of eve- 
ry year. In this way the principal increases every year by 
the interest of the lastyear. This may seem just, but it is 
not allowed by law. This is called compound interest* 

58. What will $143J7 amount to in 3 years and 4 
months, at 6 per cent compound interest? 

The most convenient method is, to find the amount of 1 
dollar for the time, and then multi{>ly it by the number of 
dollars in the question. 
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1.00 
.06 



. 06 interest for 1 year. 
+ 1.00 

= 1.06 amount for 1 year. 
.06 

•0636 interest for 2d year. 
+ 1.06 



= 1.1236 amount for 2 years. 
.06 



.067416 interest for 3d year. 
+ 1.1236 

=r 1.191016 amount for 3 years. 
.02 rate for 4 months. 



.02382032 interest for 4 months. 
+ 1.191016 



:l= 1.21483632 amount for 3 years and 4 montlis. 
It will be sufficiently exact to use the first four decimab 
(1.2148. This multiplied by 143.17 will give the answer. 

1.2148 
143.17 

85036 
12148 
36444 
48592 
12148 

$173.922916 Ans. $173,923—. 

59. Hake a table which shall contain the amount of 1 dol- 
lar, for 1 year, for two years, for 3 years, &c. to 20 years, 
at 5 per cent, and at 6 per cent. Reserve fire decimal 
places. 

N. B. The same table will serve for sterling money, or 
any other, if the parts are expressed in decimals. 
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years 


5 rates 6 


years 


5 rates 6 
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1.06000 
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60. What is the compound interest of $17.25 for 2 years 
and 7 months, at 5 per cent. ? 

Note. From the table take the amount of 1 dollar for 
two years, at 5 per cent, and compute the interest on it for 
7 months, at 5 per cent, as in simple interest ; add this to 
the amount for two years. This will be the amount of 1 
dollar for 2 years and 7 months. Multiply this by 17.25 ; 
this will be the amount of $17.25 for the time» Then to 
find the interest, subtract the principal from the amount. 

61. What will $73.42 amount to in 4 years, 3 months, 
and 17 days, at 6 per cent, compound interest ? 

62. A note was given 13th March, 1815, for $847.25 ; 
how much had it amounted to on the 7th November, 1820« 
at 6 per cent, compound interest? 

63. How much would the sum in the last example bave 
amounted to in the same time at simple interest ? 

64. What is the compound interest of $1753 for 11 years 
10 months, and 22 days, at 6 per cent. ? 

65. A note was given 11th May, 1813, for $847, rate 6 
per cent, compound interest. The following payments were 

19 
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made ; 18th February, 1815, $158 ; 19th December, 1816 
$87 ; 5th October, 1819, $200. What was due 8th July, 
1832? 

66. What will 17<£. 138. 6d. amount to in 5 years, 3 
months, at 6 per cent, compound ihterest ? 

Note, Change the shillings and pence to decimals of a 
pound, and proceed as in Federal money. Call the unit in 
the table l*^. instead of 1 dollar. 

67. YHiat is the compound interest of $643, for 7 years, 
5 months, and 18 days, at 5 per oent. 1 

68. What is the compound interest of 143j^. 7s. 4d. for 
19 years» 7 months, at five per cent ? 

69. A farmer mixed 15 bushels of rye, at 64 cents pei 
bushel ; 18 bushels of corn, at 55 cents per bushel ; and 21 
bushels of oats, at 28 cents per bushel. How many bushels 
were there of the mixture 1 What was the whole worth 'i 
What was it worth per bushel ? 

70* A grocer mixed 123 lb. of sugar, that was worth S 
cents per lb. ; 87 lb. that was worth 11 cents per lb. ; ana 
15 lb. that was worth 13 cents per lb. What was the mix 
ture worth per lb. 1 

71. A grocer mixed 43 gallons of wii^e, that was worth 
$1.25 per gal. with 87 gals, that was worth $1.60 per gal. 
What was the mixture worth per gal. 1 

72. With a hhd. of rum, worth $.87 per gal. .a grocer 
mixed 10 gals, of water. What was the mixture worth per 
gal. 1 

73. How many gals, of rum, at $.60 per gal. will come to 
as much as 43 gals, will come to, at $.75 per gal. ? 

.74. How much water must be added to a pipe of wine, 
worth $1:50 per gal. in order to reduce the price to $1.30 
per gal. 1 

75. A grocer has two kinds of sugar, one at 8 cents per 
lb., the other at 13 cents. Ho wishes to mix them together 
m such a manner, that the mixture may be worth 11 cents 
per lb. What will be the proportions of each in the mix- 
tuie 1 

Note. The llifference of the two kinds is 5 cents. There- 
fore if a pound of each kind be divided, each into five equal 
parts, the difference between one part of each will be 1 cent. 
If 4^ lb. be tt^en from that at 8 cents, and 4 lb. of that at 13 
cents be put in its place, the pound will be worth 9 cents. 
If ^ lb. be taken from it, and as much of the other be put io 
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its place, the pound will be worth II cents, as required. The 
pound then will consist of |, at 8 cents, and |, at 13 cents. 
If 5 lb. be mixed, there will ba 2 lb. at 8, and S at 13 
cent&. The proportions are 2 IK ' at 8 as often as 3 lb« at 
13 cents. 

76. A farmer had oats, at 38 cents per bushel, which he 
wished to mix with corn, at 75 cents per bushel, so that the 
mixture might be 50 cents per bushel. What were the pro- 
portions of the mixture ? . 

Note. The difference in the price of a bushel is 37 cents. 
The difference between ^'^ of a bushel of each is 1 cent. .If 
4|- of a bushel be taken from a bushel of oats, and ||- of a 
Bushel of corn be put in its place, a bushel will be formed 
worth 50 cents, and consisting of ^f corn, asd ff oats. The 
proportions are 12 of oats to 25 of corn. 

It is easy to see that the denominator will always be the 
difference of the prices of the ingredients, and the difference 
between the mean and the less price will be the numerator 
for the quantity of the greater y and the difference between 
the mean and the greater wiU be the numerator for the quan* 
Uty of the less value. Take anoay the denominators, and 
the numerators will express the proportions* 

77. A merchant has spices, some at 9d. per lb. some at 
ls.« some at 2s. and some at 2s. 6d. per lb. How much of 
each sort must he mix, that he may sell the mixture at Is* 
6d. per lb. 1 

Note. Take one kind, the price of which is greater, and* 
one, the price of which is less than the mean, and find the 
proportions as above. Then take the other two and find 
their proportions in the same way. 

Less 9d. = 9d. 1 C lid. diff. between lesB 

I mean J and mean. 
Greater 28. 6d. =; 30d. { ^ 1 lOd. diff. between great 

3 t ®' ^^^ mean. 

The proportions are 10 of the less to II of the greater. 

Less Is. = 12d. 1 f&d. diff. between le^s 

. t mean I and mean. 

Greater 28. = 24d. | 20 ] 4d. diff. between great 

\ I ex and mean. 
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The proportions are 4 of the less to 6 of the greater, which 
is the same as I of the less to 2 of the greater. 

The answer is 10 lb. at 9d. to 11 lh« at 2s. 6d., and I Ibi 
at Is. to 2 lb. at 2s. . 

Other proportions might be found by comparing the first, 
and third, and the second and fourth.* 

78. A grocer has two sorts of tea, one at 75 cents per lb. 
and the other at $1.10 per lb. - How must he mix them 
in order to afford the mixture at $1.00 per lb. 1 

79. A grocer would mix the following kinds of sugar, viz. 
at'lO cents, 13 cents, and 16 cents per lb. What quantity 
of each must he take to make a mixture worth 12 cents 
per lb. 1 

Note, Those at 13 and 16 must both be compared with 
that at 10 cents separately. 

80. A grocer has rum worth $.75 per gal. ; how many 
parts water must he put in, that he may afford to sell the 
mixture at $.65 per gal. ? 

81.. It is required to mix several sorts of rum, at 5s. 7d., 
and 9s. per gal. with water, so that the mixture may be 
worth 6s. per gal. How much of each sort must the'mixtitre 
consist of V 

82. A farmer had 10 bushels of wheat, worth Ss. per 
bushel, which he wished to mix with corn, at 3s. per bushel^ 
so that the mixture might be worth 5s. per bushel. How many 
bushels of corn must he use 1 

Note Find th^ proportions for a single bushel as before, 
then find how much corn must be put with 1 bushel of wheat, 
and then with 10 bushels. The proportions are 2 of 
wheat to 3 of corn, consequently 1 of wheat to Ij- of com, 
and 10 of wheat to 15 of corn. 

83. A farmer would mix 20 bushels of rye, at 65 cents per 
bushel, with barley at 51 cents, and oats at 30 cents per 
bushel. How much barley and oats must be mixed with 
rye, that the mixture may be worth 41 cents per bushel ? 

84. A grocer had 43 gallons of wine worth $1.75 per gal.^ 
which he wished to mix with another kind worth $1.40 per 
gal., so that the mixture might be worth $1.60 per gal. How 
many gals, of the latter kind must he use ? 

85. Three merchants, A, B, and C, freight a ship with 
wine. A put on board 500 tons, B 340, and C 94 ; in a 
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Storm they were obliged to cast 150 tons overboard. What 
loss does each sustain 1 

See Part 1. Art. XVI., example 158 and following. 

86. A father dying, bequeathed an estate of $12000 as fol- 
lows : j- to his wife, -^ to his eldest son, ^ to his second son, 
and •}■ to his daughter. It is required to divide the estate in 
these proportions. 

Note* Reduce the fractions to a common denominator, 
and the numerators will show the proportions. 

87. Two men hired a pasture for $37, A put in 3 horses 
for 4 months, and B 5 horses for 3 months. What ought 
each to pay ? 

Note. 3 horses for 4 months is the same as 4 times 3 or 12 
horses for 1 month ; and 5 horses for 3 months, is the same 
as 3 times 5, or 15 horses for 1 month. The question there- 
fore is the same, as if A had put in 12 horses and B 15. A 
must pay |^ and B ^, or, reducing the fractions, ^ and {. 

88. Two men, A and B, traded in company : A put in 
9350 for 8 months, and B $640 for 5 months ; they gained 
$250. What was the .share of each ? 

Note. Make the time equal, as in the last ex^ple. 

89. Four men jointly hired a pasture for 20 English gui» 
neas ; A turned in 7 oxen for 13 days, B 9 oxen for 14 days, 
C 11 oxen for 25 days, and D 15 oxen for 37 days. How 
much ought each to pay ? 

90. A family of 10 persons took a large house for ^ of a 
year, for which they were to pay $500, for that time. Ai the 
end of 14 weeks they* took in 4 new lodgers ; and after 3 
weeks, 4 more ; and so on for every 3 weeks, during the 
term, they took in 4 more lodgers. What must one of each 
class pay per week of the rent ? 

91. Three men enter into partnership and trade as fol- 
lows : A put in 150^., and at the end of 7 months took out 
50£. ; 5 months after he put in 170<£ ;— B put in 205^.» 
and at the end of 5 months, 110£. more, but took out 150j^. 
4 months- after ; — ^C put in 300 guineas, at 28s. each, and 
when 8 months had #^lapsed, he drew out 150^., but 5 months 
after he put in 500£. Their partneriship continued 18 
months, at the end of which time they had gained 450;? 
Re4uired each person's share of the gain* 

19 • ' 
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St. Tbe last fire tie examples of can^Knciul <^ doMt fdr 
hwship. What rule can yoa make for it t 

93. In how long time will 1 dollar gain as mnch interest 
as $15 win gain in 1 month T 

94. In how long time will 1 dollar gain as much interest 
as 8 dollars will gain in 3 months ? 

05. In how long time will 1 dollar gain as much interest 
as 24 dollars will gain in 5 months ? 

06. In how long time will 1 dollar gain as much interest 
as 9158 will gain in 11 months ? 

97. In how long time will 3 dollars gain as mnch interest 
as 1 dollar will gain in 24 months ? 

98. In how long time will 28 dollars gain as mnch interest 
as 1 dollar will gain in 157 months 1 

99. A lent B 8 dollars for 2 months, afterwards B lent A 
1 dollar ; how long ought he to keep it to satisfy him for the 
former favour ? 

100. C lent D 1 dollar for 15 months ; afterwards D lent 
G 5 dollars ; how long ought be to keep it to satisfy him for 
the former i^vour 1 

101. A borrowed of B 17 dollars for 11 monthi^, promis- 
, ing him a like kindness ; afterwards B lent A 25 dollars. 

How long ought he to keep it 1 

Note* f^nd how long he ought to keep 1 dollar, and then 
how iOng he ought to keep 25 dollars. 

102. I lent a friend 257 dollars, which he kept 15 months, 
promising to do me a like kindness, but he was not able to 
let me have more than 100 dollars ; how long ought I to 
keep it 1 

103. A owes B notes to be paid as follows : 7 dollars to 
be paid in 3 months, and 5 dollars to be paid in 8 months ; 
but he wishes to pay the whole at once. In what time ought 
he to pay it ? 

Note. 7 dollars for 3 months is the same as 1 dollar for 
21 months ; and 5 dollars for ^ months is the same as 1 dol- 
lar for 40 months. 40 + 21 = 61, and 7 -f 5 =; 12. He 
might have 1 dollar 61 months; the question now is how 
.long he may keep 12 dollars. It is evident he might keep 
it -^ of 61 months. 

104. owes D $380, to be paid as follows ; $100 in 6 
months ;. $120 in 7 months ; and $160 in 10 months. He 
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wishes to pay the whole at once. In hofW loog a time ought 
he to pay it t 

105. A merchant has due to him 300i£« to he paid as fol- 
lows ; 50£. in 3 tnonths ; lWk£ in 5.month8 ; and the rest 
in 8 months. It is agreed to make one payment of th/e 
whole. In what time ought he to receive it 1 

106. F owes H $1000, of which $200 is to he paidpre- 
sent, 9400 in 5 months, and the rest in 15 months. Tney 
agree to make one payment of the whole. Required the . 
timet 

107. A merchant has due a certain sum of money, of 
which ^ is to be paid in 2 months, | in 3 months, and the 
rest in 6 months. In what time ought he to receive the 
whole? 

106. A merchant has three notes due to him as folk>ws : 
on0 of $300 due in 2 months.; one of $250 due in 5 months; 
and one of $180 due 3 months ago ; the whole of which he 
wishes to receive now. What ought he to receive, allowing 
6 per cent interest 1 

Note. First find the equated time, and then the interest 
or discount for present payment, as shall be found necessary. 

$300 for 2 months z= 1 dol. for 600. months. 
$250 for 5 months = 1 dol. for 1250 months. 



1850 



The two notes not yet due are the san^e as 1 dollar fot 
1850 months. But he has had $180 3 months after it was 
due, which is the same as 1 dollar for 540 months. This 
must be taken out of the other, and there will remain 1 dol- 
lar for 1310 months. If he can have 1 dollar for 1310 
months, how long can he have $7301 

131,0 (73,0 

73 

1.8 nearly = 1 month and 24 days. 

580 
584 

As it is hot due until 1 month and 24 days afler this 
time, it must be discounted for that time. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent for 1 
year is A per cent or .009 for 1 month and 24 days. The 
fraction then is -J^| . $730 is |^ J[ | of what ? 
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109. A gave B four notes as follows ; one of $75, dated 
5th June, 1819, to be paid in 4 months; one of $150, dated 
15th August, to be paid in 6 months ; one of $170, dated 
llth September, to be. paid in 5 months ; and one of $300 
dated 15th November, to be paid in 3 months. They were 
all without interest until they were due. On 1st January, 
1820, he proposed to pay the whole. What ought he to 
pay? 

110. A owes B $158.33, due in 11 months and 17 days, 
without interest, which he proposes to pay at present What 
ought he to pay, when the r^ite of money is 5 per cent. 1 

Note, The rate per cent, for 1 1 mo. 17 days, at 5 per 
cent a year, is about 4^^^ per cent, or .048, consequently the 
amount of 1 doll, is $1,048. $158.33 is |^| of the num 
ber. 

It is easy to find the rate per cent, of the discount for any 
given time, when the rate of interest is given. When interest 
is 6 per cent, that is, j-^^, the discount is yl^, because the dis- 
count of 106 dolls, is 6 dolls. If 7^-^ be converted into a de- 
cimal, it gives the rate of discount in decimals, so that it may 
be computed in the same manner as interest. This changed 
to a decimal is .0566. .057 — is sufficiently exact. This is 
6^^ per cent The rate must be found for (he time required, 
before it is changed to a decimal. 

In the last example the fraction would be rsrsi which is 
.046 nearly. Multiply the sum by this, and you will have 
the discount, which subtracted from the sum, will be the an- 
swer required. 

111. What is the discount of $143.87 for 1 year and 5 
months, when interest is 6 per cent '? 

112. What is the present worth of a note of $84.67, due 
in 1 year, 3 months, and 14 days, without interest, when the 
rate of interest is 5^ per ceut ? 

113. A man has a note of $647 due in 2 years and 7 
months, without interest ; but being in want of the money, he 
sells the note ; what ought he to receive, when Uie usual 
rate of interest is 6 per cent. ? 

114. A gentleman divided $50 between two men^ A and 
B. A's share was ^ of B's. What was the share of each t 

Note. This question is to divide the number^^dO into two 
l^arfs, that ^hall be in the proportion of 3 and 7 ; that is^one 
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shall have 3 as often as the other shall have 7. 7 -f- 3 = 

10. A had ^ and B Vif. 

. . ^ 

115. A gentleman bequeathed an estate of $12500 be- 
tween his wife and son. The son*s share was |- of the share 
of the wife. What was the share of each ? 

116. What is the hour of the day, when the tifRe past 
from midnight is equal to fy of the time to noon 1 

117. Two men talking of their ages, one says | of my 
age is equal to -J of yours : and the sum of our ages is 95. 
What were theit ages ? 

Note. To find the proportions, reduce them to a common 
denominator and take the numerators. 

118. If a man can do | of a piece of work in one day, in 
what part of a day can he do |- of it 1 How lon^ will it take 
him to do the whole ? 

119. A farmer hired two men to 'mow a field; one of 
them could mow ^ of it in a day, and the other | of it What 
part of it would they both together do in a day 1 How long 
would it take them both to mow it 1 • 

120. A gentleman hired 3 men to build a wall ; the first 
could do it alone in 8 days, the second in 10 days, and the 
third in 12 days. What part of it could each do in a day t 
How long would it take them all together to finish it 1 

K)l. A man and his wife found that when they were to* 
gether, a bushel of com would last 15 days, but when the 
man was absent, it would last the woman alone 27 days. 
What part of it did both together consume in 1 day 1 What 
part did the woman alone consume 1 What part did the man 
alone consume ? How long would it last the man alone ? 

122. Three men lived together, one of them found he 
could drink a barrel of cider alone in 4 weeks, the second 
could drink it alone in 6 weeks, and the third in 7 weeks. 
How long would it last the three together ? 

123. A cistern has 3 cocks to fill it, and one to empty it. 
One cock will fill it alone in 3 hours, the second in 5 hours, 
and the third in 9 hours. The other will empty it in 7 
hours. If all the cocks are allowed to run together, in what 
time wiU it be filled 1 . 

124. Divide 25 apples between two personSi so as to give 
one 7 more than the other. 
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Noie. Gire one of them 7, and then divide the rest 
equally. 

125. A gentleman divided an estate of $15000 between 
his two sons, giving the elder $2500 more than the younger. 
What was the share of each 1 

' 126. *A gentleman bequeathed an estate of $50000, to his 
wife, son, and daughter ; to his wife he gave $1500 more 
than to the son, and to the son $3500 more than to the 
daughter. What was the share of each 1 

127. A, B, and C, built a house, which cost $35000 ; A 
paid $500 more, and C $300 less than B. What did each 
pay ? • . 

128. A man bought a sheep, a cow, and an ox, foT $62 ; 
for the cow he gave $10 more than for the sheep ; and for 
the ox $10 more than for both. What did he give for each ? 

129. A man sold some calves and some sheep for $108 ; 
the calves at $5, and the sheep at $8 apiece. There were 
twice as many calves as sheep. What was the number of 
each sort 1 

Note* There were two calves and one sheep for every 
$18. 

130. A farmer drove to marlcet some oxen, some cows, 
and some sheep, which he sold for $749 ; the oxen at $28, 
the cows at $17, and the sheep at $7.50. There were twice 
as many cows as oxen, and three times as many sheep as 
cows. How many were there of each sort ? 

131. A man sold 16 bushels of rye, and 12 bnshels of 
wheat for £S. lOs. The wheat at 3s. per bushel more than 
the rye. What was each per bushel ? 

Note. The whole of the wheat came to 36$. more than 
the same number of bushels of rye. Take out 36s., and the 
remainder will be the price of 28 bushels of rye. 

132. Four men, A, B, C, and D, bought an ox for $50, 
which they agreed to share as follows : A and B were to 
have the hind quarters, C and D the fore quarters. The 
hind quarters were considered worth ^ cent per lb. more 
than the fore quarters. A's quarter- weighed 217 lb* ; B's 
2231b.; C's 2141b. ; andD's2191b. The tallow weigh- 
ed 73 lb., which they sold ait 8 cents per lb. ; and the hide 
43 lb., which they sold at 5 cents per lb. What ongh4 
each to pay ? 
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133. At the time they bought the aboye ox, the fore quar- 
ters of beef were worth 6 cents per lb., and the hind quar- 
ters 6^ cents per lb. It is required to find what each ought 
to pay in this proportion. 

Note. This is a more just manner of dividing the cost^ 
than that in the last example. It may be done by finding 
what the quarters would come to, at this rate, and then di- 
viding the real cost in that proportion. 

134. Said A to B, my horse and saddle together are 
worth $150, but my horse is worth 9 times as much as the 
saddle. What was the value of each ? 

135. A man driving some sheep and some cattle, being 
. asked how many he had of each sort, said he had 174 in 

the whole, and there were -^ as many cattle as sheep. Re- 
quired the number of each sort. 

136. A man driving some sheep, and some cows, and some 
oxen, being asked how many he had of each sort, answered, 
that he had twice as many sheep as cows, and three times 
a:s many cows as oxen ; and that the whole number was 80. 
Required the number of each sort. 

137. A gentleman left an estate of 813000 to his four 
sons, in such a manner, that the third was to have once and 
one half as much as the fourth, the second was to have as 
much as the third and fourth, and the first was to have as 
much as the other three. What was the share of each t 

138. A, B, and C playing at cards, staked 324 crowns ; 
but disputing about the tricks, each man took as many 
crowns as he could get. A got a certain number; B as 
many as A, and 15 more ; and C i part of both their sums 
'added together. How many did each get 1 

139. The stock of a cotton manufactory is divided into 32 
shares, and owned equally by 8 persons, A, B, C, &c. A 
sells 3 of his shares to a ninth person, who thus becomes a 
member of the company, and B sells 2 of his shares to the 
company, who pay for them from the public .stock. After 
this, A wishes to dispose of the remainder of his part. What 
proportion of the whole stock does he own 1 

140. Three persons. A, B, and C, traded in company. A 
put in $75 ; B $40 ; and C a sum unknown. They gained 
$64, of which C took $18 for his share. What did C put 
m? 

14L How many cubic feet in a cistern« 4 ft. 2 in. long, 
3 ft. 8 in. wide, and 2 ft. 7 in. high ? 
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A mediod of doing this by decimals' has dready heen 
shown. It is now proposed to do it by a method called Aio 

First, I find the square feet in the bottom of the cistenl. 
3(t8in. = 3^ft 4ft2in.=:4^(t 

4JL 

3,V 3 ft. 7 in- = 8^ ft 

j^ + t\x 
ISA 

15f^ + T4T square feet in the bottom. 

Stf + Tyy + TT^T 

Ans. 39^ -}'. r^ + tAt cubic feet in the cistern. 

I say tV of -^ is tMt = T^ + t^, I write down the ^f ^ 
and reserve the i^ ; then -^ of 4 is 4| and -^ (which was 
reserved) is f f = 3|^, which I write down. Then 3 times 
1^ is -A, and 3 times 4 are 12. These added together make 
i^A"T'Ti7 square feet. Then to find the cubic feet, I 
multiply this by 2t^. A of tIt « t* It = tIt + ttW I 
write the -pVr, and reserve the -^^ ; then -t? of -^ is -f^^, 
and -pl^ (which were reserved) are ^ = ^ -f" -fAr ? ' 
write down the -^ and reserve the -^ ; then -^^ of 15 are 
8^ and tV (which was reserved) is 8|f . 2 times ^77 are 
I j^ ; and 2 times -^ are tV» ^^^ ^ times 15 are 30. Adding 
them together, y|^ and ,1^ are ^/^ = -^^ -|- -j^Jr 5 I write 
the tTT> ^^d reserve the -^ ; then |f and ^ are ||, and y'^ 
(which was reserved) is -f^ = 1/j. The whole is SOy^^ -{ 

S> we know that 12ths multiplied by 12ths will pro 
duce -kUths, and that y'^.make -^ ; and, also, that 144ths 
multiplied by 12ths produce 17^ths, and that -yfl^ make 
♦^ijj vve may write the fractions without their denominators, 
if we make some mark to distinguish one from the other. 
It is usual to distinguish 12ths by an accent, thus (^), 144tha 
thus ("), 1728ths thus ('"), &c. 12ths are called primes- 
144 ths seconds ; 1728th^ thirds, &c 
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Cubic feet 39 5' 7" 4'" 

The operation is precisely the same as before. To adopt 
the language suited to this notation, we say^ units multiplied 
hy primes or primes by units produce primes, seconds by units 
produce seconds^ S^c. primes by primes produce seconds, SC" 
conds, by primes produce thirds. Also 12 thirds make 1 
second^ 12 seconds 1 prime, 12 primes make 1 foot, whether 
long, square, or £.|(5ic« The same principle extmds to fourths, 
fifths, 4*c. 

142. How much wood in a load 4 it. 8 in. high, 3 ft. 11 
in. broad and 8 ft. long 1 

Note. Multiply the height and breadth together, and 
divide by 2. See page 1^. 

143. How many square feet in a floor 16 fl. 8 in. WKre, 
and 18 ft. 5 in. long ? 

144. How much wood in a pile 4 ft. wide» 3 ft. 8 in. high, 
and 23 ft. 7 in. long 1 

. 145. If 11 barrels of cider will buy 4 barrels of flour, and 
7 barrels of flour will buy 4Q barrels of apples ; what will 1 
barrel of apples be worth, when cider is (2.50 per barrel 7 

14§. A person buys 12 apples and 6 pears for 17 cents, 
and afterwards 3 apples and 12 pears for 20 cents. What is 
the price of an apple and of a pear ? 

Note. At the second time he bought 3 apples and 12 
pears for 20 cents, 4 times all this will make 12 apples and 
48 pears for QO Qcnts ; th@ price ot 12 apples and 6 pears 
being/taken from this, will leave 63 cents for 42 pears, whicli 
18 It c^nt apiece. 

^ 20 
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147. Two persons talking of their ages, one says f of mine * 
is equal to f of yoars, aoA the difference of our ages is 10 
years. What were their ages ? 

148. A gentleman divided some money amoiig 4 persons, 
giving the first as much as the second and fourth ; the sc^ 
cond as much as the third and fourth ; the third, half as 
much as the first ; and the fourth, 5 cents. How much did 
he ffive to each t 

A9. Two persons, A and B, talking of their ages, A says 
to B, j- of mine and 4 of yours are equal to 13 ; B says to A, 
\ of mine and •)■ of yours are equal to 16. What was the 
age of each 1 

150. A person drew two prizes ; ^ of the first, and ^ of 
the second was $120 ; and the sum of the two was $400. 
What was each prize ? 

151. Two persons purchase a house for $4200 ; the first 
could pay for the whole, if the second would give him •§- of 
his money ; and the second could pay for the whole, if the 
first would give him } of his money. How much money had 
each. 

152. A man bought some lemons at 2 cents each, and ^ as 
many, at 3 cents each, and then sold them all at the rate of 5 
cents for 2, and by so doing gdned 25 cents. How many 
lemons did he buy ? 

153. There are two cisterns which receive the same quan- 
tity of water ; the first constantly loses J- of what it receives ; 
after running 7 days, 10 barrels were taken from the second, 
and then the quantity of water in the two was equal. How 
much -water did each receive per day 1 

154. A man having $100 spent a certain part of it ; he 
afterwards received five times as much as he spent, and then 
his money was double what it was at first How much did 
he spend 1 

155. A man left his estate to 2 sons and 3 daughters, each 
son had 5 dollars as often as each daughter had 4 ; the dif- 
ference between the sum of the sons' shares and that of the 
daughters, was $1000. Required the share of a son. 

156. A man left his estate to his wife, son, and daughter, 
as follows : to his wife ^ of the whole, and ^ as much as the 
share of the daughter ; to his son ^ of the whole, and to the 
daughter the remainder, which was $1000 less than the 
share of the son. What was the share of each 1 

XS7. A man bought some oranges for 25 cents ; if he had 
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bought 3 less for the same money, tlvs price of «n orange 
wotdd have been once and a half oT the price he gave. 
What was the price of an orange 1 

158. A man divided, his estate among his children as fol- 
lows : to the first he gave twice as much as to the third, and 
to the second two thirds as much as to the first ; the portion 
of the second and third together was $1500. What was the 
portion of each 7 

159. A man bought 16 bushels of corn, and 20 bushels of 
rye for $30 ; and also 24 bushels of corn, and 10 of rye for 
927. How mucii per bushel did he give for each ? 

160. A man travelling from Boston to Philadelphia, a dis- 
tance of 335 miles, at the expiration of 7 days, found that 
the distance which he had to travel was equal to l^f of the 
distance which he had already travelled. How many miles 
per day did he travel ? 

161. A man left his estate to his three sous 1 the first had 
92000, the second had as much as the first, and | as much 
as the third, and the third as much as the other two. What 
was the share of each ? 

162. A man when he married was three times as old as his 
wife ; 15 years aflerw:;rd8 he was but twice as old. What 
was the age of each when they were married ? 

168. A grocer bought a cask of brandy, -^ of which leaked 
out, and he sold the remainder, at $1.80 per gal., and by 
that means received for it as much as he gave. How much 
did it cost him per gal. 7 

164. A and B laid out equal sums of money in trade ; A 
gained a sum equal to J^ of his stock, and B lost $225 ; then 
A's mon^^y was double that of B. What did each lay out ? 

165.. There is a fish whose head is 16 inches long, his 
tail is as long as his head and half the length of his body, 
and his body is as long as his head and tail. What is the 
length of the fish ? 

166 There are three persons. A, B, and C, whose ages 
are as follows : A is 20 years old, B is as old as A and f of 
the age of C, and C is as old as A and B both. What are 
the ages of B and C ? 

167. A person has two silver cups and only one cover. 
The first cup weighs 12 nz. If the first cup be covered, it 
will weigh twice as much as the second, but if the second 
cup be covered, it will weigh three times as much as the 
first. Required the weight of the cover and of the second cup. 

• . ■ ■■;--- • • . • . 
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* 166. Three persgns d6 a piece of work ; thie fiinsl and 
second together do ^ of it, and the second and third to- 
gether do f\* What part of it id done by the second ? 

109. A man bought apples, at 5 cents per doz., half of 
which he exchanged for pears, at the rate of 8 apples for 5 
pears ; he then 'sold all his apples and pears, at 1 cent each, 
and by so doing gained 19 cents. How many apples did he 
buy, and how much did they cost ? . 

170. A man being asked the hour of the day, answered 
that it was between 7 and 8, but a more exact answer being 
required, said the hour and minute hands were exactly to- 
gether. Required the time. 

171. What is the hour of the day when the time past 
from noon is equal to ^ of the time to midnight 1 

172. What is the hour of the day when | of the time past 
irom midnight is equal to f of the time to noon ? 

173. A merchant laid, out $50 for linen and cotton cloth, 
buying 3 yards of linen for a dollar, and 5 yards of cotton 
for a dollar. He afterwards sold j of his linen, and •}- of his 
cotton for $12, which was 60 cents more than it cost him. 
How many yards of each did be bay 1 , 

174. A gentleman divided his fortuile among his three 
sons, giving A 8 as often as B 6, and B 7 as often as C 4 ; 
the difference between the shares of A and C was $7600. 
What was the share of each ? 

175. A tradesman increased his estate annudly by $150 
more than the fourth part of it ; at the end of 3 years it 
amounted to $14811^^. What was it at first t 

170. A harQ has 50 leaps before a grey-hound, and takes 
4 leaps to his S ; but two of the grey-hound's leaps are equal 
to 3 of the hare's. How many leaps mast the gircy-hound 
take to overtake the hare ? 

177. A labourer was hired for 60 days, upon this condition, 
that for every day he worked he should receive $1.50 ; and 
for every day he was idle, he should forfeit $.50*; at the ex- 
piration of the time he received $75. How many days did 
he work 1 

178. A and B have the same income, A saves j- of his, 
but B, by spending 30£. a year more than A, at the end of 
8 years finds himself 40£. in debt. What is their iAcome, 
and what does each spend per year ? 

179. A lion of bronze, placed upon the basin of a foun- 
tain, can qpotit water into the basm through his throat, his 
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eyes, and his right foot. If he spouts through his throat only, 
ho will till the basin in 6 hours ; if tfirough his right eye 
only, he will fill it in 2 days ; if through his left eye only, he 
will fill it in 3 days ; if through his right foot only, he will 
fill it in 4 hours. In what tiqfie will the basin be fiUed if the 
water flow tUrough all the apertures at once ? 

180. A player commenced play with a certain sum of 
money ; at the first game he doubled his money, at the se- 
cond he lost 10 shillings, at the next game he doubled what 
he then had, at the fourth game he lost 20 shillings ; twice 
the sum he then had was as much less than 200s., as three 
times the sum would 1)0 greater than 200s. Required the 
sum with which he commenced play. 

181. What is the circumference of a wheel, of which the 
diameter is 5 feet 7 

The circumference of a circle is 3.1416, or more exactly 
3.1415926 times the diameter. 

182. What is the diameter of a wheel of which the cir* 
cumference is 17 feet 1 




A parallelogram i^ a |\ 
figure with four sides in ! \ 

which the opposite sides | 

are parallel or equidistant f d e c 

throughout their whole extent. In the adjacent figure a b c 
D is a parallelogram, and also abef.. ABEpisa rectan^ 
gular parallelogram, or a rectangle, ard is measured as ex- 
plained page 79. It is easy to see that a b c d is equal to a b 
B F, because the triangle b c e is equal to a d f. The contents 
of a parallelogram, then, is found by multiplying the length 
of one of its sides as a b, by the perpendicular which mea- 
sures the distance from tha^ side to its opposite, as n e. 

D c 

The triangle a is half the pa- 
rallelogram A B c D. The area 
of a triangle, therefore, will be 
half the product of the base ab, 
by the perpendicular c e. If the a e k 

^ perpendicular should fall without the triangle it w>Il be the 
same. 

To find the area of any irregular figure, divide «! i^fo tri«> 
angles. 

20» 
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To find the ve& of a drcle, tpult^t^y %iitff lfae.%kffief^ \>y 
hilf the cireaiAfetenee. Or mtfltHiiy half ^die ^kftfiie^ir into 
itself, m then multiply it by 3.m5d26.^ , 

To find the solid contents of k ropnd stScIk of ^6^, '^nd 
t))e area of one end, and multiply it by the len^thu 

If a round or a 8i|uare fettick tapers to a ^int, il cobtkins 
jQst \ AS nmdl as If it were all the w^y of the , saine size 
as at the largest end. If the stick tapers but does not come 
to a point, it Is easy to find when it woutk come to a point, 
and what It would then contain, and then to fhid the consents 
of the part supposed to be added, and. take it away from the 
whole. 

MS. What is the area of a parallelogram, of which one side 
is 13 feet, and the perpendicular 7 feet 1 

Ans, 91 ^(piarefeet, 

184. How much land is in a triangular field, of which one 
side is ^ rods, anH the distance from the angle opposite that 
side to that side, l5 rods t 

ilns. 210 sq, rods, or 1 acre and SO rods, 

1Q&* How many square inches in a circle, the diameter 
10 inches 1 Aus, 78.54 + in. 

180. How many solid feet in a round stick of timber 10 
inches in diameter and 17 feet long 1 

Ang. 9.272 +fi. 

187. How many oubic feet of water will a round cistern 
hold which is 3 ft. iii diameter at the bottom, 4 ft at top, and 
5 ft. high 1 Ans. 48.433 ft. 



Otographical and Astronomiad Questions. 

188. The diameter of the earth is 7911.73 miles ; what is 
its circumference 1 

189. The earth turns round once in 24 hoius ; how far 
are the* inhabitants at*the equator carried each hour by this 
motion! . * 

190. The circumference of the earth is divided into 300 
degrees ; how many miles in a degree 1 * 

191. How many degrees does the earth turn in 1 hour ? 

192. How many minutes of a degree does the earth turn 
in I minute of -time ? 



193. Whkt is ^e 'diffbrence in the tune of tWo places 
whose difierence of longitude is 23® ^'h , f 

194. t'be longitude of Ao^ton is 7l» * W/ofX|ree^ 
Cnghiid. What is the time at Grreenwich when it Ik 11 h. 
43 mtn. morn, at Boston ? ... 

i95. The l(mg. of Philadelpbia is 75® Og[ W., that of 
Rome 12® 29^ E. What is the time at Philadelphia, when 
at Rome it is 6 h. 27 min. even, 1\ 

106. The earth' moves round the sun in 1 jear, ii^ an 
orhit nearly circular. Its distance ' froin the sun is ahout 
95,6Ci0^dOO of miles ; what distance does the earth move 
every hour 1 . 

197. The lat. of Turk's Island is 21® 30' iH. and the long. 
is about the same as that of Boston. The lat* of Boston is 
42* 23' N. How many miles apart are they ? 

198. The mouth of the Columbia river is about 125 • W. 
long., and Montreal is about 73^ W. long., they ^re in about 
the same lat. A degree of longitude in that latitude is about 
48.3 mDes. How many miles are they apart, measuring en 
a parallel of latitude 1 



Examples in Exchange* 

It is not necessary to give rules for exchange. There are 
books which explain the relative value of foreign and Ameri- 
can coin, weights, and measures. The one may be exchang- 
ed to the other by multiplication or division. 

199. What is the value of 13<£. 14s. 8d. English or ster- 
ling money, in Federal money ? 

It will be taost convenient to reduce the shiUings and 
pence to the decimal of a pound. For the value, see the ta- 
ble. 

200. What is thd value of $153.78 in sterling money 1 

201. What is the value of 853 francs, 50 centimes, in 
Federal money 1 • 

202. What is the value of $287.42, in French money ? 

203. What is the value of 523 Dutch gelders or florins, 
at 40 cents each, in Federal money 1 

204. What is the value of $98.59 in Dutch gelders. 

205. What is the value of 387 ducats of Naples, at $777{ 
each« in Federal money ? 
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Tables of Coin^ WeightSf and Measures. 

Denominations of Federal money as determined bj an Act 
of Congress, Aug. 8, 1786. 

10 mills make 1 cent marked c. 

10 cents 1 dime d. 

10 dimes 1 dollar $ 

10 dollars . 1 Eagle £. 

The coins of Federal money are two of gold, four of sil 
ver, and two of copper. The gold coins are an eagle and 
half-eagle ; the silver, a dollar, half-dollar, double-dime, and 
dime ; the copper, a cent and half-cent. The standard gold 
and silver is eleven parts fine, and one part alloy. The 
weight of fine gold in the eagle is 246.268 grains ; of fine 
silver in the dollar, 375.64 grains ; of copper in 100 cents 
2^ lbs. avoirdupois.* 

ENGLISH MONEY. 

4 farthings make 1 penny d. value in U. S. $0,019 

12 pence 1 shilling s. .228 

20 shillings 1 pound £• 4.4444 

21 shillings 1 guinea 4.6724 

. FRENCH MONSr. 

^ 100 centimes make 1 franc, value $.1875. 

TROY WEIGHT. 

24 grains (gr.) make 1 penny-weight dwt. 
20 dwt. 1 ounce oz. • - 

12 oz. 1 pound lb. 

By this weight are weighed jewels, gold, silver, corn, 
bread, and liquor^. 

apothecaries' weight. 

20 grains (gr.) make 1 scruple sc. 

3 sc 1 dram dr. or 3 

8 dr. 1 ounce oz. or S 

12 oz. lib. 

*" Tho above are the coins which were at first contemplated, but the 
ffoiihlo-dimo has never been coined. Twenty-fivo-cont pincca an<^- 
half-dimes nave been coined. 
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Apothecaries use thid weight in cdmpounding their medi- 
cines ; but they buy and sell their drugs by Avoirdupois 
weight. Apothecaries' is the same as Troy, having only some 
different divisions. 



AYOIRDTTPOIS WEIGBT* 

6 drams (dr.) make 1 ounce oz. 

16 oz. 1 pound lb. 

28 lbs. 1 quarter qr. 

4 qrs. 1 hundred-weight cwt 

20 cwt 1 ton T. 

By this weight are weighed all things of a coarse and 
drossy nature ; such as butter, cheese, flesh, grocery waresv 
and id metals except gold and silver. 

ORT MEABURE. 

2 pints (pt) make 1 quart qt 

. 8 qts. 1 peck pk. 

4 pks. 1 bushel bo. 

8 bn 1 quarter , . qr. • 

The diameter of a Winchester bushel is 18| inches, a^d 
its de^ 8 inches. — And one gallon by dry measure coihf 
tains 268f cubic inches. 

By this measure salt, lead orei oysters, com, and other dry 
goods are measured. 

ALE Oft BkSR MEASintB. 

2 pints (pt) make 1 quart qt 

4 qts. ^ 1 gallon j|al. 

8 gals. 1 firkin o^ kle . %t. 

9 gals. 1 firkin of beer fir* 
2 fir. 1 kilderkin kU. 

2 kiL 1 barrel bar. 
8 kil. 1 hogshead hlid. 

3 bar. 1 butt butt 

The ale gallon contains 282 cubic inches. In London 
the ale firkin contains 8 gallons, atid the beer firkin 9 ; other 
measures being in the same proportion 
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WINE MEASURE 

2 pints (pt.) make 1 quai qt. 

4 qts 1 galUtn gal. 

42 gals. 1 tierce tier. 

63 gals. I hogshead hhd. 

84 gals. I puncheon pun. 

2 hhds. 1 pipe or butt p. or b. 

2 pipes 1 tun T. 

18 gals. • * 1 runlet run. 

31^ gallons 1 barrel bar. 

The wine gallon contains 231 cubic inches. 
By this measure brandy, spirits, perry, cider, mead, vine- 
gar, and oil are measured. 

CLOTH MEASURE. 

2^ Inches make 1 nail n]. 

4 nls. 1 quarter qr. 

4 qrs. I yard yd. 

3 qrs. 1 ell Flemish Ell Fl. 

6 qrs. 1 ell English Ell Eag. 

5 qrs. 1 aune or ell French. 
Th« ffrench aune is 42 inches. 

LONQ MEASURE. 

3 barley corns make 1 inch in. 

12 in. 1 foot ft. 

3 ft 1 yard yd. 

H yds* 1 pole or rod pole 

40 poles 1 furlong fur. 

8 fur. 1 mile ml. 

3 mis. 1 league 1. 

CO geographical miles, or 
69} statute miles 1 degree nearly, deg. or • 

360 degrees the circumference of the earth. 

Also, 4 inches make 1 hand 

5 feet 1 geometrical pace 

6 feet 1 fathom 
6 points 1 line 

12 lines I inch 
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SQUARE MEASURE. 

144 inches make 1 foot ft. 

9ft 1 yard yd. 

irol ft. ' I ^ P^^®» '^^» ®' perch. 
40 poles 1 rood. 

4 roods 1 acre. 

CUBIC OR SOLID MEASURE.. 

17518 inches make 1 foot tL 

27 feet 1 yard. 

40 feet of round timber, or > , , , 

50 feet of hewn timber f ^ ^^" ^' ^'^' 

128 solid feet 1 cord of wood. 



TIME.- — 



m. 



60 seconds. make 1 minute 

60 minut«s 1 hour h. 

24 hours 1 day d. 

7 days 1 week w. 

4 weeks 1 month 

13 months, 1 day, and 6 hours > , * r v 

or 365 days, 6 houi;? } ^ ^'^^^ y^^' ^ 

12 calendar months 1 year. 

The true length of the solar year is 365 days, 5 hours, 48- 
min. 57 seconds^ 



1 
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Reflections on Mathemaiical Reasmtng. 



If the learner has studied ' *ie preceding pages attentively, 
he has had some practice m mathematical reasoning. It 
may now be pleasant, as well as useful, to give some atten- 
tion to the principles of it 

By attending to the objects around us, we observe two 
properties by which they are capable of being increased or 
diminished, viz. in number and extent. 

Whatever is susceptible of increase and diminution is the 
object of mathematics. 

Arithmetic is the science of numbers. 

All individual or single things arc naturally subjects of 
number. Eictent of all kinds is also made a subject of num- 
ber, though ait first view it woul^ se^m to have no cpnnexion 
with it. But to apply number to extent, it is necessary to 
have recourse tp artificial units. If we wish to compare 
two distances, we cannot form any correct idea of their 
relative extent, until we fix upon some length with which 
we are familiar as a measure. This measure we call one 
or a unit We then compare the lengths, by finding; how 
many times this measure is contained in them. By this 
means length becomes an object of number. We use dif- 
ferent units for different purposes. For some we use the 
inch, for others the foot, the yard, the rod, the mile, &c. 

In the same manner we have artificial units for surfaces, 
for solids, for liquids, for weights, for time, &c And in all 
there are different units for different purposes. 

When a measure is assumed as a unit, all smaller mea- 
sures are fractions of it If the foot is taken for the unit, 
inches are fractions. If the rod is the unit, yards, feet, and 
inches are fractions, and the smaller, being fractions of the 
larger, are fractions of fractions. It may be remarked, that 
all parts are properly units of a lower order. As we say sin- 
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gle things are units, so when they are cut into parts, these 
parts are single things, and consequently units, and they are 
numbered as such. When a thing is divided into eight equal 
parts, for example, the parts are numbered, one, two, three, 
d&c. As we put together several units and make a coUec 
tion which is called a unit of a higher order, so any single 
thing may be considered as a collection of parts, and these 
parts will be units of a lower order. The unit may be con- 
sidered as a collection of tenths, the tenths as a collection of 
hundredths, d&c. 

The first knowledge we have of numbers and their uses is 
derived from external objects ; and in all their practical uses 
they are applied to external objects. In this form they are 
called concrete numbers. Three horses, five feet, seven dol* 
lars, dLc. are concrete numbers. 

When we becoipe familiar with numbers, we are able 
think of them and reason upon them without reference 
any particular object, as three, five, seven, four times thre 
are twelve, d&c. These are called jabstrtut numbers. 

Though all arithmetic operations are actually performed 
on abstract numbers, yet it is generally much eaner to reason 
upon concrete numbers, because a reference to sensible ob- 
jects shows at once the purpose to be obtained, and at the 
same time, suggests the means to arrive at it, and shows also 
how the result is to be interpreted. 

Success in reasoning depends very much upon the perfec* 
tions of the language which is applied to the subject, and 
also upon the choice of the words which are to be used. 
The choice of words again depends chiefly on the knowledge 
of their true import* There is no subject on which the lan- 
guage is so perfect As that of mathematics. Yet even in this 
there is great danger of being led into errors and difficulties, 
for want of a perfect knowledge of the import 'of its terms. 
There is not much danger in reasoning on concrete nunif 
bers ; but in abstract numbers persons pretty well skilled m 
mathematioB, are sometimes led into a perfect paradox, and 
cannot discover the cause of it, when perhaps a single word 
would r«nove the whole difficulty^ This usually happens in 
reasoning from general principles, or in deriving-particular 
consequences from them. The reason is, the general prin- 
ciples are but partially understood. This is to be attributed 
chiefly to the manner in which mathematics are treated in 
most elmnentary books, where one general principle is built 
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vpou anolher, without bringing into view the ptrticolars on 
Whieli thef are actually founded. 

There are several different forms in which rabtractimi 
maj appear, aa may be seen by referring to Art. VIII. In 
order lo employ the word subtraction in general reasoning, 
either of the operations ought readily to faring this word to 
mind, and the word ought to suggest either of the operations. 
Tixe word dirision would natorally suggest but' one pur- 
pose, iliat is, to divide a number into parts ; but it is appJied 
to anotner purpo^M^, which apparently has no immediate con- 
nexion with it, viz. lo discover how many times one number 
is contained in another. In fractions the terms multiplica- 
tion and division are applied to operations, wbich nektHsr of 
the terms would naturally suggest. The process of multiply- 
ing a whole number by a fraction (Art. XVI.) is so differ- 
nt from what is called multiplication of wh<^ numbers, 
that it requires a course of reasoning to show the Annexion, 
and much practice, to render the term familiar to this opera- 
tion. These remarks tapply to many other instances, but 
they apply with much greater force to the division of whole 
numbers by fractions. Arts. XXIII. and XXIV. are in 
stances of this. It is diffieolt to conceive that either of 
these, and more especially the latter, is any thing liice divi- 
sion ; and it b still more diiBenit to conceive that the opera- 
tions in these two articles come under the same name. When 
a person learns division of whole numbers by fintctions from 

general principles, where neither of these operadions is 
rought into view, it is easy to conceive how very iQ^rfect 
his idea of it will be. The truth is, (and «I have seen nu- 
merous instances of it,) that if he happens to meet with a 
practical case like those in the articles mentioned above, any 
other term in the world would be as likely to occur to him 
as division. In an abstract example the- difBeuhy would be 
^ery much increased. 

The above observations suggest one practical result, 
which will apply to mathematics generally, and it will be 
found to apply with equal force to every other subject* In 
adopting any general term or expression* we should be care- 
ful to exanifine it in as many ways as possible. Secondly, 
. we should be careful not to use it in ;any sense in which we 
have not examined it. Thirdly, if we find any difficulty in 
using it in a case where we are sure it ooglit to apply, it is 
an indication that we do not fully understand 4t in ^t 
sense, and that it requires further examination. 
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I shall give a few instances of errors and difficulties into 
which persons, not sufficiently acquainted with the princi- 
ples, sometimes fall. 

Suppose a person has obtained a knowledge of the rale 
of division by a coarse of abstract reasoning, and that the 
only definite idea that he attaches to it is, that it is the oppoi^ 
site of mfultiplication, or that it is used to divide a number 
into parts. Let him pursue his arithmetic in this way, and 
learn to divide a whole number by a fraction. He will be 
astonished to find a quotient larger than the dividend ; and 
if the divisor be a decimal, his astonishment will be still 
greater, because the reason is not so obvious. Let him di- 
vide 40 by -J- according to the rule, and he will find a quo- 
tient 90. Or. let him divide 45 by .03 and he will find a 
quotient 1500. This seems a perfect paradox, 'and he 
be quite unable to account for it. Now if he had the ii 
intimately joined with the term division, that the quoti 
shows how many times the divisor is contained in the dv 
dend ; and also a proper idea of a fraction,- that it is less 
than one, instead of saying, divide 40 by f, or 45 by *03, he 
would say, how many times is ^ contained in 40, or .03 in 
45 ; and all the difficulty would vanish. 

Innumerable instances occur, which show the importance 
of a single idea attached to a general term, which the term 
itself would liot readily bring to mind, bat which a single 
word is often sufficient to recal. The most important acces- 
sory ideas to be attached to the term division are. that the 
quotient shows how many times the divisor is contained in 
the- dividend ; and that it is the reverse of multiplication. 
^Those for subtraction are that it shows the difference of the 
/^two numbers ; and that it is the reverse of addition. '^'\^^ 

Sometimes, it is asked if dollart and pounds, or gallons 
^'be multiplied together, what will they produce ? If dollars 
be divided by dollars, what will they produce 1 If ddlars 
be divided by bushels, what will they produce 1 dLc. 

It is observed, in square measure, that the length multi 
pned by the breadth gives the number of square feet in any 
rectangular surface. It is sometimes asked, if dollars h^ 
multiplied by dollars, what will be produced ? If 5s. 3d. be 
multiplied by 3s. 8d., what will be the result 1 

It is observed in fractions, that tenths divided by tenths, 
hundredths by hundredths, &c. produce units; from this - 
some have concluded, that a cent divided by a cellt« or ^.. 
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mill by a mill, would produce a dollar, and though they are 
aware of the absurdity, cannot tell how to avoid the conclu- 
sion. 

The above difficulties arise chiefly from not making a 
proper distinction between abstract and concrete numbers. 
Not one of these cases can « ever occur in the manner here 
proposed. They are imperfect examples. When a perfect 
example is proposed, which involves one of the above cases, 
the 'iifficulty is entirely removed. 

It IS not proper to speak of dollars being multiplied or 
divided by dollars or gallons. 

At 5 dollars per barrel, what cost 3 barrels of flour 1 

Instead of saying that 5 dollars is to be multiplied by 3 
barrels, say 3 barrels will cost three times as much as 1 bar- 
that is three times 5 dollars. 
1 dollar will buy 7 lbs. of raisins, how many pounds 
be bought for 4 dollars ? 

ay 4 dollars will buy 4 times as many pounds as 1 dol- 
ar. In these two examples there is no doubt what the an- 
swer should be. In one it is dollars, and in the other it is 
pounds. 

In a piece of cloth 5 feet long and 3 feet wide, how many 
square feet ? 

If it were 5 feet lohg and 1 foot wide, it would contain 5 
square feet, but being 3 feet wide it will contain three times 
as many, or three times 5 feet. 

In a certain town a tax was laid of 1 dollar upon every 
$150; how much did a man possess whose tax was 3 dol 
lars ? 

It IS evident that he possessed three times $150. 

•At 1 cent each, how many - apples may be bought for I 
^cenfU 

Here the divisor is 1 cent and the dividend is 1 cent, and 
the result is an apple instead of a dollar. 

How many gallons of wine at 3 dollars per gal., may be 
bought for 6 dollars 1 

As many times as 2 dollars are contained in 6 dollars, so 
many gallons may be bought 

The truth is, the numbers are always used as abstract' 
numbers, but a reference to particular objects is kept in 
view, and the nature i>f the question will always ;show to 
what the result must be applied. 

It may however be established as a general principle, that 
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the multiplier and multipUcand are never applied to the 
same object, and in precisely the same way ; and the pro- 
duct will be applied to the object which is mentioned in one 
denomination, as beiog the value of a unit in the other. 

In division there are two numbers given to find a third, 
two of which will always be of the same denomination, and 
the other different, or di&rently applied. 

If the divis(^ and dividend are of the aatne dlinomination 
and applied in the same way» the question is, to find how 
many times the one is contained in the other, and the quo^ 
tient will be applied differently. 

If the divisor and the dividend are of different denomina- 
tions, or differently applied to the same denomination, the 
question is to divide the dividend into parts, and the quo- 
tient will be applied in the same manner as the dividend. 

When any diflh^ulty occurs in solv'ag a question, it is 
to supply very small numbers, and solve it first with t 
and then with the numbers given. If the -question is in 
abstract form, endeavour to form a practical one, which shi 
require the sam^ q>eration, and the difficulty is general! 
very much diminished. 

In all cases reason fi*om many to one, or from a part to 
one ; and then from one to many or to a part. If several 
parts be given, always reason from them to one part, and 
then to m^ny parts, or to the whole. 
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Colbum^s First Lessons j or. Intellectual Jrithnhetik 

tHE merits of this little work are so well known, and 
ighly appreciated in Boston and its vicinity, that 
recommendation of it is unnecessary, except to 
3 parents and teachers in the country, to whom it 
aot been introduced. To such it may be interest- 
ing and important to be informed, that the system of 
which this work gives the elementary principles, is found- 
ed on this nmple maxim ; that, children should he instruct- 
ed in every sctence^ just so fast as they can understand it. 
In conformity with this principle, the book commences 
with examples so simple, that they can be perfectly 
comprehended and perfonned mentally by children of 
four or five years of age ; having performed these, the 
scholar will be enabled to answer the more difficult ques- 
tions which follow. He will find, at every stage of his 
progress, that what he has already done lias perfectly 
prepared him for what is at presei^t required. This 
will encourage him to proceed, and will afford him a 
satisfaction in his study, which can never be enjoyed 
while performing the merely mechanical operation of 
ciphering according to artificial rules. 

This method entirely supersedes the necessity of any^ 
rules, and.the book contains none. The scholar learns 
to reason Correctly respecting all combinations of num- 
bers 5 and if he reasons correctly, he must obtain the 
deaircd result. The scholar who caa be made to un- 
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dersftand how a gum thauld be done, needs neither book 
nor instructer to dictate how it must be done. 

This admirable elementary Arithmetic introduces the 
scholar at once to that simple, practical system, wliich 
accords with the natural operations of the human mind. 
All that is learned in this way is precisely what will 
be found essential in transacting the ordinary business 
of life, and it prepares the way, in the best possible 
manner, for the more abstruse investigations which be- 
long to maturer age. Children of five or six years of 
age will be able to. make coQsiderable progress in the 
science of numbers by punning this simple method of 
studying it ; and it will uniformly be found that this is 
one of the most useful and interesting sciences upon 
which their minds can be occupied. By using this wj 
children may be farther advanced at the age of 
or ten, than they can be at the age of fourteen or fift 
by the common method. Those who have used it, an 
are regarded as competent judges, have uniformly de- 
cided mat more can be learned from it in oiie year, than 
can be acquired in two years from any other treatise 
ever published in America. Those who regard econo- 
my in time and money, cannot fail of holding a work 
in high estimation which will afford these important 
advantages. 

Colbum's First Lessons are accompanied with such 
instructions as to the proper mode of using them, as 
will relieve parents and teachers from any embarrass- 
ment. The sale of the work has been so extensive, that 
the publishers have been enabled so to reduce its price, 
that it is, at once,^the cheapest and the best Arithmetic 
in the country. 




V 



Colburn^s Sequel. 

# 

His work consists of two parts, in the first of whicit 
th^ aulhor has given a great variety of questions, ar- 
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ranged accotdiiig to the method puniiied ia the HvtaX 
Lessons ; the second part cooflists oS a few questions, 
with the sohitiott of them, and such copioua iUuatrations 
of the priactples uitqI^ in llie examples in the first part 
of the wprk, that thfii whole is rendered perfectly intel- 
ligible. The two parts are designed to be studied to- 
gether. The answers to the questions in the first part 
are given in a Key, which is published separately for 
the use of instructers. If the scholar find any sum |Bl 
difficult, he mnst turn to the principles and illustrations, ^^ 
given in the second part, and these will flunish all the 
assistance that is needed. 

The design of this arrangement is to make the scho 
lar understand his subject thoroughly, instead of per 
ing his sums by rule. 

e First Lessons contain only examples of num- 
s so smaUf that they can be solved without the use of 

slate. The Sequel commences with small and simple 
combinations, and proceeds gradually to the more exten ^ 

sive and varied, and the scholar will rarely have occa- 
sion for a principle in arithmetic, which is not fully 
illustrated in this work. 




Colbum^s Introduction to Algebra^ 

Those who are competent to dedde on the merits 
of this work, consider it equal, at least, to either of die 
others composed by the same author. 

The publishers cannot desire that it should have a 
higher commendation. The science of Algebra is so 
much simplified, that children may proceed wilh ease 
and advantage to the study of it, as soon as they have 
finished the preceding treatises on arithmetic. The 
same method is pursued in this as in the author's other 
works ; every thing is made plain as he proceeds with 
bis subject. 

The uses which are performed by tins seieneey ffive 
It a high claim to more general attention. Femr of the 
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.more aostract mathematical investigations can be ccm- 
ducted without it ; and a great proportion of thosid, for 
which arithmetic is used, would be performed with 
much greater facility and accuracy by an algebraic 
process., 

The study of Algebra is singularly adapted to disci- 
pline the mind, and give it direct and simple modes of 
reasoning, and it is universally regarded as one of the 
most pleasing studies in which the mind can be en- 
gaged. 

The Auth&'s Preface. 

The first object of the author of the following trea- 
tise has been to make the transition from arimmcdic 
« to algebra as gradual as possible. The book, thef?-* 
fore, commences with practical questions in simple equa- 
tiqps, such as the learner might readil]|r solve with- 
out the aid of algebra. This requires th^ explanation 
^f only the signs plus and minus, the mode of express- 
4[ng multiplication and division, and the sign of equal- 
ity ; together with the use of a letter to express the un- 
known quantity. These may be understoM by any one 
who has a tolerable knowledge of arithmetic. All of 
them, except the use of the letter, have been explained 
in arithmetic. To reduce such an equation, requires 
only the application of the ordinary rules of arithmetic ; 
and these are applied so i^imply, that scarcely any one 
can mistake them, if left entirely to himself. One or 
two questions are solved first with little explanation in 
order to give the learner an idea of what is. wanted, and 
he is tiysn left to solve several by himself. 

The most simple combinations are given first, then 
those which are more difficult. The learner is expected 
to derive most of his knowledge by sol /Tng the exam- 
ples himself; therefore care has been taken to make 
the explanations as few and ad brief as is consistent with 
giving an idea of what is required. 

In order to study this work tb advantage, the learner 
heuldlblve every quesllon in course, and do it alg^c 



hnj^roved School Books. 

icatty. If he fii^s a question which he can* solve as easi-' 
ly without the aid of algebra as with it, be may be as- 
sured, this is what the author expected. If he first 
solves a question, which involves no difficulty, he will 
understand perfectly what he is about, and he will there- 
by be enabled to encounter those which are difficult. 

'When the learner is directed to turn back and do in 
a new way, something he has done before, let him not 
fail to do it, for it will be necessary to his future pro- 
gress ; and it will be much better to trace the new prin^ 
cipk in what he has done before than to have a ney 
example for it. ^ 

The author has heard it objected to his arithmetics 
by some, that they are too easy. Perhaps the same ob- 
je(3|ion will be n^de to this treatise on algebra. But^ . 
in t)oth cases, if they are too easy, it is the fault of ih^\ 
subject, and not of thp book. For in the First Le$sonp^ 
^here is no explanation ; and in the Sequel there lis ' 
probably lest than- in any other books, which explain. sSi 
all. As easy however as they are, the author believes^ 
that/ whoever undertakes to teach them, will feid the", 
intellects of .his scholars more exercised in sf^i^fig 
them, than in Undying the most difficult treatiseH^lA 
piit into their hands. 




^■. 










